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PREFACE 

It  was  while  a  senior  in  St.  Louis  University  School  of  Dentistry,  ten 
years  ago,  that  I  became  vitally  interested  in  anesthesia  for  the  relief  of  pain 
during  oral  operations.  As  a  student  my  instructors  allowed  me  the  privilege 
of  employing  nitrous  oxid  (with  gasometer  and  face  inhaler)  for  sensitive 
cavity  preparation,  etc.  The  gratitude  expressed  by  the  patients  inspired  me 
to  greater  effort.  Realizing  that  my  patients  appreciated  dental  service  free 
from  pain,  upon  entering  practice  after  graduation,  a  nitrous  oxid-oxygen 
apparatus  was  a  part  of  my  initial  equipment.  Its  use  soon  manifested  its  ap- 
proval and  appreciation  from  my  patients.  Here  I  wish  to  acknowledge  my 
appreciation  to  Dr.  Charles  K.  Teter  for  valuable  instruction ;  also  the  South- 
west Missouri  District  Dental  Society,  to  Dr.  Frank  0.  Hetrick,  to  Dr.  J.  P. 
Buckley  and  my  brother  Dr.  C.  A.  Smith,  for  their  valuable  cooperation  during 
my  early  career.  I  have  often  been  asked  how  I  became  interested  in  this 
subject,  and  my  object  in  making  the  above  statements  regarding  my  student 
and  early  professional  experiences  is  to  inspire  the  student  who  is  about  to 
enter  upon  his  life  work.  As  time  went  on  I  realized  that  one  anesthetic  agent 
would  not  suffice  for  all  patients  for  oral  and  dental  surgery,  so  I  entered  the 
field  of  local  anesthesia  and  employed  the  method  which  was  best  adapted  to 
the  individual  patient.  After  writing  articles  for  our  journals,  many  of  my 
friends  urged  me  to  write  a  textbook,  wliich  was  undertaken  several  years  ago. 

The  advancement  in  the  administration  of  anesthetics  has  undergone  a 
steady  evolution,  being  especially  rapid  during  the  past  few  years.  The  per- 
fection of  the  nitrous  oxid-oxygen  apparatus  and  the  development  of  synthetic 
local  anesthetics  have  made  the  way  possible  for  greater  advancement.  The 
perfection  in  technic  of  block  anesthesia  and  general  anesthesia,  and  the 
placing  of  the  same  upon  a  scientific  basis  has  kept  pace  with  the  advancement 
of  other  phases  of  dentistry  and  medicine.  The  technic  for  the  various  phases 
of  local  anesthesia  has  developed  to  such  an  extent  that  practically  all  opera- 
tions may  be  successfully  performed  under  the  block  method. 

By  the  block  method,  the  pain  resulting  from  the  use  of  the  knife,  the 
crushing  of  the  forceps,  the  cutting  of  sensitive  tooth  structure,  is  abolished. 
The  leaders  in  surgery  today  are  not  satisfied  with  merely  removing  the  sense 
of  pain,  but  in  addition  they  employ  recognized  methods  for  combating  pre- 
operative, operative,  and  postoperative  complications.  In  most  cases,  patients 
who  are  in  need  of  oral  and  dental  surgery  dread  the  dental  chair.  In  many 
instances,  they  have  delayed  treatment  wliich  is  so  necessary  for  the  proper 
maintenance  of  health  until  compelled  to  submit  to  operation,  due  to  the  ravages 
of  decay. 

The  watchword  of  today  in  both  dentistry  and  medicine  is  prophylaxis. 
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Our  duty  to  humanity  and  to  our  profession  is  to  prevent  disease.  In  my 
opinion,  fear  of  pain  has  been  preeminent  in  causing  the  construction  of  many 
crowns,  artificial  dentures,  and  the  treatment  of  many  teeth,  which  could  have 
been  avoided  by  early  attention. 

The  dignity  of  anesthesia  and  its  progress  have  been  advanced  by  such 
organizations  as  the  American  Society  of  Anesthetists,  New  York  Society  of 
Anesthetists,  Interstate  Association  of  Anesthetists,  and  the  National  Anes- 
thesia Research  Society.  If  the  next  ten  years  reveal  as  much  as  the  past  ten 
years,  anesthesia  will  occupy  a  preeminent  place  in  the  scientific  world,  which 
it  rightly  deserves. 

The  extensive  literature  which  has  appeared  in  our  journals  and  the 
interest  displayed  by  the  professions  during  the  past  few  years,  in  both  general 
and  local  anesthesia,  attests  a  growing  realization  of  the  importance  of  ascer- 
taining an  accurate  knowledge  in  the  practical  application  of  anesthetics. 

The  day  has  passed  for  inaccuracy  in  technic,  for  those  who  are  students. 
Failures  mean  in  most  cases  incompetency  and  inaccuracy  in  technic.  Today 
the  modern  trend  is  to  entrust  the  administration  of  general  anesthetics  to  the 
specialist,  and  a  large  number  of  hospitals  have  a  trained  anesthetist  on  the 
hospital  staff.  Many  of  our  leading  medical  and  dental  colleges,  recognizing 
its  importance,  have  established  a  chair  of  anesthesia  and  give  instruction  and 
practice  in  anesthetics.  Until  recently  the  surgeon  did  not  consider  anesthesia 
of  much  importance.  The  modern  surgeon  no  longer  regards  the  anesthetist 
as  the  least  important  factor  in  the  performance  of  the  operation,  but  fully 
realizes  that,  in  many  cases,  the  anesthetist's  responsibility  is  as  great  as  that 
of  the  operator  himself,  and  there  is  a  growling  demand  for  the  intelligent  and 
skillful  administration  of  the  anesthetic.  The  operator  w^ho  administers  either 
a  general  or  local  anesthetic  should  have  a  knowledge  of  physical  diagnosis, 
the  therapeutic  and  toxic  actions  of  anesthetic  drugs,  treatment  of  syncope, 
shock  and  collapse,  etc. 

The  principal  object  in  writing  this  book  is  to  give  in  practical  and  utiliz- 
able  form,  the  technic  of  block  anesthesia  and  to  include  the  important  allied 
medical  subjects,  which  are  so  closely  interwoven,  and  the  knowledge  of  which 
is  so  essential.  This  book  has  been  written  principally  for  oral  surgeons,  dent- 
ists, and  students,  and  an  endeavor  has  been  made  to  discuss  the  subjects  and 
give  the  technic  step  by  step  in  a  definite  and  thorough  manner.  As  a  special 
textbook  it  will  be  used  by  two  classes  of  readers,  one  class  consulting  it  for 
reference  in  connection  with  their  cases;  the  other  composed  of  practitioners 
and  students  who  desire  to  familiarize  themselves  systematically  with  a  knowl- 
edge of  block  anesthesia  and  the  allied  subjects.  There  is  no  royal  road  to 
mastering  the  technic,  but  if  the  student  undertakes  it  in  a  proper  and  sys- 
tematic way,  it  will  be  comparatively  easy.  The  basis  of  block  anesthesia  and 
a  knowledge  of  the  allied  subjects  are  essential.  Therefore,  in  writing  this 
text,  various  chapters  on  tlie  allied  medical  subjects  have  been  discussed.  The 
technic  for  the  various  block  injections  is  based  upon  anatomy  and  has  been 
made  as  simple  and  practical  as  possible,  being  placed  upon  a  scientific  and 
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accurate  basis.  The  diagram  on  classification  of  the  methods  of  local  anes- 
thesia, which  appears  on  page  33,  should  give  the  reader  a  clear  conception  of 
how  the  subject  is  divided  and  subdivided. 

It  will  be  noted  that  the  following  general  headings  have  been  used  for 
discussion  of  each  deep  block  injection;  topography  of  anatomy;  needle  em- 
ployed; technic  of  injection;  injection  of  solution;  precautions;  time  to  wait 
for  anesthesia;  structures  anesthetized;  blocking  the  interlacing  or  overlap- 
ping branches.  This  method  will  enable  the  busy  practitioner  to  turn  immedi- 
ately to  the  desired  subject  and  obtain  the  information  without  delay  or  with- 
out reading  many  pages  in  order  to  find  what  he  desires. 

The  chapter  on  blocking  for  tonsillectomy,  nasal  wall  and  septum,  will, 
no  doubt,  prove  of  value  to  the  laryngologist  and  rhinologist  because  it  is  a 
departure  from  the  methods  used  in  the  past.  The  chapters  on  tic  douloureux 
and  maxillary  sinus  include  modern  technic  for  blocking. 

It  will  be  seen  that  some  repetition  is  evident,  but  the  repetition  of  im- 
portant facts  is  desirable  in  order  to  impress  the  reader. 

The  text  contains  595  illustrations,  most  of  which  are  original.  The  wet 
dis.sected  anatomical  specimens  were  prepared  by  the  writer  and  have  been 
used  in  this  text  to  make  clear  the  technic  of  injection. 

An  endeavor  has  been  made  to  give  due  credit  to  all  authors  whose  articles 
and  books  have  been  consulted,  whenever  it  was  possible  to  do  so,  especially 
with  reference  to  establishing  originality.  If  credit  has  not  been  given  to  any 
one,  it  is  due  to  an  inadvertence  on  the  part  of  the  author. 

I  wish  to  express  my  thanks  to  Dr.  J.  F.  Corbett,  Department  of  Experi- 
mental Surgery,  University  of  Minnesota,  and  to  Dr.  Ira  G.  Nichols,  for  their 
valuable  cooperation  in  the  la])oratory  research  and  in  the  preparation  of  the 
illustrations  appearing  in  Chapter  XIX.  I  desire  to  thank  Professor  W.  D. 
Zoethout,  physiologist,  Dr.  (Jeorge  W.  Funck,  Professor  C.  A.  Gary,  and  M.  M. 
Hurdick,  chemists,  for  their  guidance  and  assistance  in  research. 

The  writer  takes  this  opportunity  to  tender  his  sincere  thanks  to  Dr.  C.  N. 
Johnson  for  his  valuable  suggestions  and  guidance,  and  to  William  Whitford 
and  Miss  A.  May  Whitford  for  their  efficient  stenographic  work  and  most 
generous  and  liberal  assistance  in  classification,  references,  and  numerous 
courtesies. 

(ireat  appreciation  is  expressed  to  Miss  Mildred  E.  Conyes  for  her  valuable 
stenographic  work  and  in  posing  for  many  of  the  illustrations. 

I  wish  to  acknowledge  the  invaluable  assistance  received  from  my  associ- 
ate Dr.  Howard  C.  Miller,  and  to  Mr.  Charles  W.  Warner  in  the  correction  of 
the  manuscript  and  for  many  helpful  suggestions. 

I  am  indebted  to  Dr.  Harris  E.  Santee  for  his  valuable  suggestions  in  ar- 
ranging Chapter  VI,  ** Classification  of  tlie  Nervous  System.'' 

The  author  is  indebted  to  the  following  for  their  valuable  suggestions  and 
cooperation:  Drs.  Vaughn  L.  Sheets,  C.  Victor  Vignes,  F.  E.  Roach,  J.  M.  Prime, 
Charles  F.  Chandler,  Jules  J.  Sarrazin,  B.  Boyd  Bogle,  Ewell  Neil,  L.  S.  Bor- 
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land,  Alfred  deRoulet,  William  H.  DeFord,  Leigh  F.   Watson   and  Albert 
Worsham. 

The  writer  wishes  to  thank  the  artists  and  photographers  of  the  Pontiac 
Engraving  Company,  especially  Messrs.  Lewis  Osborne,  Oswald  Ball,  Edward 
G.  Schwuchow,  Josef  Froula  for  their  untiring  and  efficient  services.  My 
thanks  are  due  to  my  publishers  for  their  suggestions,  helpfulness,  and  cheer- 
ful cooperation. 

Finally,  I  extend  thanks  to  all  who  have  aided  me  in  this  undertaking, 
and  I  speak  from  the  heart  when  I  hope  this  volume  will  prove  of  value  to 
suffering  humanity  and  serve  as  a  link  in  the  chain  of  advancement  of  dental 
science. 

Arthur  E.  Smith. 

Cliieago,  111. 


FOREWORD 

Ever  since  the  beginning  of  man's  record  we  find  him  shrinking  from 
pain.  One  of  the  first  principles  the  modern  operator  has  to  confront  is  ad- 
verse autosuggestion,  which  is  early  instilled  into  the  mind  of  the  child 
through  the  thoughtless  chatter  of  adults  who  delight  in  giving  graphic  de- 
scriptions of  the  frightful  experiences  they  have  undergone  during  dental 
operations.  Unless  patients  fall  into  the  hands  of  some  competent  operator, 
who  recognizes  the  importance  of  securing  their  confidence  through  revers- 
ing the  law  of  redintegration  and  of  associating  dentist  and  pain,  and  by 
not  causing  them  unusual  pain  and  treating  them  as  equals,  it  is  likely  to  re- 
main as  a  bugbear  to  rise  up  and  minimize  our  most  careful  endeavor. 

I  would  suggest  to  those  who  wish  to  know  more  of  the  working  of  the 
mind  to  read  *'The  Law  of  Psychic  Phenomena,"  Jelliflfe's  translation  of 
Dubois'  work,  or  Bernheini's  ** Suggestive  Therapeutics.'*  These  books  will 
be  a  great  help  in  understanding  what  weight  suggestion  plays  in  every 
phase  of  analgesia  and  its  wonder-working  power,  even  when  general  anes- 
thesia is  used.  On  account  of  lack  of  time,  it  was  with  regret  that  I  refrained 
from  writing  a  chapter  for  this  volume  on  the  power  of  suggestion.  The 
author,  however,  has  emphasized  the  importance  of  it,  but  has  not  gone  into 
minute  detail  of  the  best  known  methods  of  procedure  to  establish  in  the 
mind  of  the  operator  its  fundamental  principles. 

The  man  who  w^ill  get  the  most  out  of  this  volume,  all  it  is  intended  to 
give,  must  pay  careful  attention  to  the  details  as  outlined.  In  addition,  he 
must  have  undaunted  courage.  This  is  not  a  book  for  the  timid  or  for 
cowards.  First,  a  man  must  be  sure  of  mastery  of  himself  and  must  be  thor- 
oughly familiar  with  all  phases  of  this  subject,  as  outlined  on  page  34  of 
this  volume  before  he  can  hope  to  achieve  success.  To  some,  there  may  seem 
to  be  considerable  repetition  in  the  book,  but  to  my  mind  there  is  only  a 
desire  upon  the  part  of  the  author  to  firmly  fix  in  the  minds  of  his  readers 
the  necessity  of  complete  mastery  of  a  particular  point. 

The  illustrations  are  beautiful  and  most  helpful  in  illuminating  the  tech- 
nic  to  obtain  certain  and  uniform  results.  The  author  does  not  use  the  words 
*' rifle  versus  shot  gun  methods,"  but  his  whole  effort  is  to  teach  a  delicate 
precision  that  goes  directly  to  the  point  and  produces  results  which  inspire 
confidence  in  the  mind  of  the  patient.     Thus  half  the  battle  is  won. 

It  is  worthy  of  note  that  the  author  specifically  teaches  that  physical 
diagnosis  is  essential  to  determine  which  anesthetic  Is  best  for  the  particular 
case.  The  man  who  is  looking  for  some  quick  method  of  mastering  block 
anesthesia  and  allied  subjects,  that  can  be  understood  and  applied  without 
effort  (in  forty  days)  had  better  stop  right  here  and  read  no  further.     If, 
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on  the  other  hand,  he  be  one  who  is  seeking  for  the  best  possible  knowledge 
upon  the  subject  of  local  anesthesia  and  allied  medical  subjects  and  is  willing 
to  spend  his  time  in  an  earnest  endeavor  to  acquire  the  highest  he  is  capable 
of  receiving,  this  volume  will  give  him  the  last  word  (to  date)  and  open  fields 
filled  with  the  golden  grain  of  truth  and  fringed  with  the  flowers  of  attainment. 
The  reader  will  ever  be  conscious  that  he  can  improve  upon  his  application 
of  the  technic  as  herein  taught,  and  that  he  might  know  every  word  of  the 
theory  contained  in  this  volume  and  not  be  able  to  exercise  that  delicate, 
precise,  and  forceful  touch  which  is  described  as  the  goal  to  be  sought.  As 
an  operator's  mastery  of  the  technic  improves,  he  will  find  that  he  will  gradu- 
ally minimize  the  dosage  rather  than  depend  upon  flooding  the  immediate 
area  with  two  or  more  mils  of  the  anesthetic  solution. 

The  many  references  back  and  forth  to  the  illustrations  are  helpful  in 
fastening  in  the  reader's  mind  some  specific  teaching  point. 

This  volume  will  be  a  boon  to  the  practitioners  in  small  cities,  towns,  and 
country  villages,  who  do  not  have  access  to  an  anesthetist  or  hospital  facil- 
ities, but  who  have  to  perform  about  every  operation  incident  to  dental 
practice.  They  will  always  have  at  hand  a  friend  with  whom  they  can  consult. 
They  will  find  that  each  block  injection  has  been  discussed  under  specific  head- 
ings, such  as  Topography  of  Anatomy,  Needle  Employed,  Technic  of  Injection, 
Injection  of  Solution,  Time  to  WAit  for  Anesthesia,  Structures  Anesthetized, 
Blocking  the  Interlacing  or  Overlapping  Branches,  etc.  In  separating  sub- 
jects in  this  manner  the  reader  does  not  find  it  necessary  to  read  page  after 
page  of  matter  to  find  what  he  desires. 

The  author  has  been  thorough  in  pointing  out  the  indications  and  contra- 
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INTRODUCTION 

He  who  reads  this  book  will  be  more  deeply  impressed  than  he  ever 
was  before  with  the  breadth  and  scope  of  local  anesthesia.  This  science  when 
measured  by  years  is  only  in  its  infancy,  and  while  much  has  been  written 
concerning  it,  both  in  textbook  form  and  in  current  literature,  yet  it  has 
remained  for  Dr.  Smith  to  amplify  the  subject  in  a  way  never  before  attempted. 
It  would  seem  that  he  has  outlined  in  detail  the  procedure  in  every  possible 
combination  of  cases,  and  he  has  come  more  nearly  leaving  nothing  unsaid 
upon  the  subject  than  any  other  writer  with  whom  we  are  familiar. 

His  evident  conviction  that  every  step  of  the  technic  should  be  illustrated 
has  been  amply  carried  out  through  the  book  and  this  will  prove  to  many  one 
of  the  most  instructive  and  attractive  features  of  the  work.  So  many  original 
cuts  are  used  that  it  amounts  to  practically  a  new  creation  in  this  feature  of 
the  subject.  The  time  and  energy  devoted  to  the  illustrative  part  of  the  book 
would  prove  a  revelation  to  the  average  reader  if  it  were  at  all  possible  to 
compute.  It  is  a  feast  laid  out,  after  careful  planning  and  preparation,  for 
the  invited  guest  to  fully  enjoy. 

An  innovation  in  a  work  of  this  kind  will  be  found  in  the  treatment  of 
such  subjects  as  Oral  Surgery  and  Exodontia,  the  author  evidently  having 
concluded,  after  mature  thought,  that  the  consideration  of  block  anesthesia 
led  so  directly  and  intimately  into  tliese  subjects  that  they  could  not  well 
be  excluded. 

The  profession  owes  much  to  the  makers  of  our  literature  for  their  time 
and  toil  in  elaborating  and  describing  the  various  methods  of  practice  in 
everj'day  use,  and  Dr.  Smith  has  made  it  his  debtor  in  a  very  unusual  way 
by  the  inmiense  amount  of  work  he  has  devoted  to  the  preparation  of  this 
volume.  **It  is  a  book  that  will  eventually  be  found  in  the  library  of  every 
man  who  practices  local  anesthesia,  and  the  careful  elaboration  of  each  de- 
tail, together  with  the  very  proper  cautions  against  mistakes,  will  make  it 
possible  for  the  practitioner  to  perform  his  work  with  greater  safety  and  more 
assurance  than  he  has  ever  done  in  the  past.'* 

C.  N.  Johnson. 

Chicago,  111. 
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BLOCK    ANESTHESIA   AND 
ALLIED   SUBJECTS 

CHAPTER  I 
HISTORY  OF  ANESTHESIA 

Among:  the  great  benefactors  to  sufferinp^  humanity  are  the  discoverers 
of  anesthesia,  and  those  prominently  identified  ^vith  its  discovery  are  Horace 
Wells  and  William  T.  G.  ^Forton,  dentists,  and  Crawford  W.  Lon*::  and  Charles 
T.  Jackson,  physicians.  To  America  ])elongs  tlie  credit  and  honor  for  this 
discovery.  When  an  attempt  is  made  to  designate  the  particular  individual 
who  first  discovered  anesthesia,  it  is  difficult  to  reach  a  decision  as  to  whom 
the  honor  belongs;  nevertlieless,  the  names  of  the  men  mentioned  are  in- 
separably connected  with  its  discovery. 

Three  Great  Achievements. — The  three  great  achievements  which  stand 
out  as  landmarks  in  the  records  of  progress  during  the  last  century  connected 
with  the  advancement  of  medical  and  dental  science,  have  no  parallels 
ill  the  history  of  these  two  professions.  Those  are  anesthesia,  antitoxin,  and 
antisej)sis. 

Ethyl  ethc^r  was  first  known  as  sulphuric  etiier  and  sweet  oil  of  vitriol. 
This  compound  was  known  as  early  as  the  Thirteenth  Century,  but  the  name 
of  its  discoverer  is  unknown.  During  the  Kighteentli  Century  it  was  used  for 
medicinal  purposes,  but  its  narcotic  ])roperties  had  not  been  discovered  until 
it  was  employed  by  William  T.  G.  Morton,  of  Boston,  Massachusetts,  for 
surgical  anesthesia  in  the  year  1842.  Morton  demonstrated  its  value  in  a 
public  way  in  the  surgical  clinic  of  Warren  at  the  Massachusetts  General 
Hospital,  October  16,  1846. 

The  four  men  associated  with  the  discovery  of  chloroform,  are :  Guthrie, 
of  SacketCs  Harbor,  New  York,  who  is  given  the  credit,  according  to 
literature,  for  its  first  discovery  in  the  year  18^n.  Soubeiran,  of  France,  and 
liiebig,  of  Germany,  w^ere  close  contemi)oraries  with  Guthrie  in  its  recogni- 
tion. Dumas  discovered  its  (•omi)osition  in  1835,  and  gave  it  its  present  name. 
Simpson,  of  (ireat  Britain,  in  1847.  introduced  it  as  an  anesthetic,  and  used 
it  extensively  in  his  practice. 

To  Oliver  Wendell  Holmes  belongs  the  credit  for  the  terms  ^'anesthesia,'' 
and  **anesthetic."  Holmes  suggested  these  names  to  ^Forton,  who  adopted 
them. 
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Gteneral  Anesthesia. — A  general  anesthetic  is  an  agent  which  abolishes 
all  sensibility  with  loss  of  consciousness.  Anesthesia  is  a  term  applied  to 
the  artificial  loss  of  all  sensation  which  may  be  either  local  or  general.  Gen- 
eral anesthesia  should  not  be  confused  with  analgesia,  as  the  latter  simply 
means  freedom  from  pain,  consciousness  being  retained.  Therefore,  nerve 
blocking  is  really  a  local  analgesia,  although  it  is  quite  true  that  these  terms 
are  confused  in  this  regard. 

Anesthesia  has  developed  into  a  distinct  science,  and  extensive  research 
work  has  made  it  a  modern  discovery.  Its  great  advancement,  both  general 
and  local,  is  to  be  credited  principally  to  the  dental  and  medical  professions, 
as  well  as  laboratory  workers  of  the  United  States. 

Hypnotism. — The  ancients  recognized  a  state  of  hypnotic  sleep,  which  is 
a  condition  of  anesthesia;  but  the  attention  of  scientific  investigators  was 
not  turned  in  this  direction,  nor  did  they  realize  this  fact,  until  their  at- 
tention was  called  to  it  by  the  great  Mesmer. 

The  many  substitutes  used  in  ancient  times,  as  well  as  the  modern 
preparations,  which  may  produce  loss  of  consciousness  and  maintain  a  state 
of  anesthesia,  hiay  be  administered  in  several  different  ways,  such  as  beneath 
the  skin  or  into  the  stomach  or  through  the  lungs.  By  the  use  of  any  of  these 
methods  the  agent  is  readily  absorbed  or  carried  into  the  blood,  and  thenco 
to  the  vital  nerve  centers  and  to  the  brain,  thereby  producing  a  state  of 
anesthesia. 

The  vegetable  kingdom  furnishes  nearly  all  of  the  narcotic  drugs,  and 
among  them  are :  belladonna,  or  deadly  nightshade,  poppy,  Indian  hemp,  hen- 
bane, solanum,  mandragora,  and  several  others  which  have  been  known  for 
many  centuries.  The  inhaling  of  volatile  substances  dates  back  for  centuries. 
According  to  the  literature  Ulysses  was  rendered  unconscious  or  stupefied  by 
nepenthe,  and  gall  or  a  draught  of  myrrh  and  vinegar  was  offered  to  Christ 
upon  the  cross.  The  principle  of  inhaling  volatile  substances  to  produce 
analgesia  or  anesthesia  is  very  ancient ;  in  fact,  it  is  as  old  as  the  practice  of 
medicine  itself.  In  the  Third  Century  a  Chinese  surgeon  is  said  to  have 
employed  some  sort  of  an  anesthetic  drug,  and  the  Romans  used  mandrake 
to  stupefy  criminals  at  the  time  of  crucifixion  or  execution.  Mandrake  was 
used  as  a  surgical  anesthetic  up  to  the  Thirteenth  Century,  and  its  use  was 
mentioned  by  Galen,  a  surgeon  of  Naples,  who  tells  of  the  volatile  drugs  that 
were  used  extensively  for  anesthesia,  namely,  hyoscyamus,  poppy,  solanum, 
and  deadly  nightshade.  These  drugs  were  kept  in  a  leaden  vessel,  and  when 
their  fumes  were  inhaled  the  individual  soon  passed  into  a  most  profound 
slumber  and  was  rendered  insensible  to  pain.  The  most  common  narcotic  in 
Biblical  times,  according  to  the  best  literature,  seems  to  have  been  alcohol 
or  some  of  its  combinations.  Socrates  was  permitted  to  drink  an  extract 
made  from  hemlock  in  order  to  place  himself  in  a  receptive  mood  and  to 
soothe  himself  during  his  last  hours.  Some  writers  state  that  mandragora 
was  much  used  in  the  past. 


HISTORY  OF   ANESTHESIA  O 

It  was  Apuleius,  of  the  Thirteenth  Century,  who  said,  ''If  any  one  is  to 
have  a  member  mutilated,  burned,  or  sawed,  let  him  drink  one-half  ounce 
of  mandragora  with  wine,  and  let  him  sleep  until  the  member  is  cut  away, 
without  any  pain  or  sensation." 

Hasheesh  was  also  used  extensively  by  the  Chinese  and  Indians  to  pro- 
duce a  stupor  to  relieve  pain.  The  ancients  employed  some  of  these  drugs 
by  administering  them  to  condemned  criminals  before  putting  them  to  death. 
It  is  also  said  that  a  mild  intoxication  was  produced  by  the  drugs  among 
certain  fanatics,  in  order  to  key  them  up  to  a  point  where  they  would  do 
heroic  deeds,  or  stimulate  them  so  that  they  would  undertake  certain  things 
which  they  would  not  otherwise  attempt. 

It  was  Guy  de  Chauliac,  who,  centuries  ago,  wTote  several  surgical  ar- 
ticles and  referred  to  agents  to  combat  pain,  but  even  before  his  time  we 
are  told  that  it  was  always  customary  to  administer  some  narcotic  drugs  or 
concoction  to  those  who  were  about  to  be  put  to  death  or  to  be  tortured.  The 
ancients  looked  upon  pain  inflicted  on  their  fellow  men  with  due  regafd,  and 
it  seemed  to  be  their  intention  to  render  those  who  were  to  be  put  to  death,  or 
operated  upon,  oblivious  to  pain. 

Larrey  deserves  the  credit  for  first  calling  attention  to  the  fact  that  cold 
diminishes  sensitiveness,  and  he  employed  it  in  his  practice  and  called  the 
attention  of  the  profession  to  the  fact  that  it  could  be  used  as  a  successful 
local  anesthetic. 

Mesmer,  in  1766,  went  to  Paris,  France,  and  expounded  his  ideas  and 
demonstrated  what  he  then  called  *' animal  magnetism,''  and  the  word  ''Mes- 
merism'' was  the  term  applied  later,  and  the  modern  term  today  given  to  it 
is  hypnotism.  Mesmer  was  able  to  do  operations  under  its  influence,  the 
patients  being  rendered  unconscious  to  pain.  He  was  able  to  produce  a  state 
of  analgesia  or  anesthesia  in  his  patients,  and  a  number  of  them  were  op- 
erated upon  and  were  o])livious  to  any  suffering  or  pain.  With  all  of  the 
agents  enumerated,  and  with  all  Ihe  attempts  which  surgeons  had  made 
throughout  the  world,  none  of  tliese  agents  was  efficient  or  safe.  In  1830 
Velpeau  wrote,  "To  escape  pain  in  surgical  operations  is  a  chimera  which 
we  are  not  permitted  to  look  for  in  our  time." 

Sulphnric  ether,  or  ethyl  ether,  has  been  known  since  the  Thirteenth 
Century,  but  it  was  not  until  the  year  1846  that  its  anesthetic  properties  be- 
came known  to  Morton,  a  dentist  of  Boston.  After  the  discovery  of  ether 
its  composition  was  not  known,  and  no  name  was  given  to  it  until  the  year 
1730,  when  Godfrey  called  it  ether.  It  was  not  administered  by  inhalation 
until  1795.  A  work  published  at  Bristol  in  1796  by  Beddoes  on  "Factitious 
Airs,"  contains  this  statement:  "Ether  in  pectoral  catarrh  gives  almost  im- 
mediate relief  both  to  oppression  and  pain  in  the  chest."  It  was  used  at  the 
time  to  relieve  the  pains  of  colic.  During  the  year  1812  ether  was  inhaled 
for  the  i)urpose  of  entertainment  or  for  experiments,  and  its  peculiar  exhil- 
arating,  hilarious  effects  were  known.     Only  a   few  years   elapsed   before 


4  m.OCK    ANKSTIIKSTA    AND   AT.MED   SUB.JKCTS 

it  was  definitely  recommended  to  produce  surgical  anesthesia,  and  it  was  no 
more  than  natural  that  a  number  of  those  interested  in  it  were  claiming  the 
honor  of  its  discovery. 

The  Assyrians  compressed  the  large  muscles  of  the  neck  by  a  con- 
stricting band  before  operating  for  circumcision.  Theodorico  of  the  Twelfth 
Century  speaks  of  an  oil  called  '*De  Lateribus,*'  which  was  prepared  and 
used  by  his  father,  and  its  fumes  were  inhaled  and  the  patient  put  to  sleep 
for  painful  operations.  He  also  described  the  substance  used  upon  the  som- 
niferous sponge  of  da  Lucca,  which  consisted  of  lettuce  seeds,  mandragora, 
opium,  mulberry  juice,  wood  ivy,  hyoscyamus,  and  water  hemlock.  When 
this  mixture  was  boiling  a  sponge  was  immersed  in  the  solution,  and  when 
it  was  used  it  was  moistened  with  water  and  applied  to  the  mouth  and 
nostrils. 

Compression  Anesthesia. — During  the  Seventeenth  Century  an  Italian  by 
the  name  of  Valverdi  compressed  the  large  blood  vessels  of  the  neck  and  pro- 
duced unconsciousness.  Compression  of  the  nerves  supplying  a  limb  about 
to  be  operated,  was  also  practiced.  In  18(U  ({reatrakes  made  various 
passes  over  the  patient's  body  and  produced  a  magnetic  sleep  and  attained 
considerable  notoriety.  Potet,  a  Frenchman,  in  1839,  demonstrated  hyp- 
notism in  London.  His  work  was  supported  by  John  Elliotson  of  the  Uni- 
versity College  Hospital,  who  ruined  his  practice  because  of  his  advocacy  of 
hypnotism.  Edsaile,  we  are  told,  employed  hypnotism  with  great  success 
during  severe  surgical  operations,  and  the  British  physicians  Braid,  Liston 
and  Simpson  were  more  or  less  successful  in  their  experiments  with  it.  In 
the  year  1799  Humphrey  Davy  discovered  by  experimenting  that  nitrous 
oxid  would  relieve  toothache  and  other  pains,  and  suggested  its  use  as  an 
anesthetic.  He  described  the  effects  of  the  gas  as  *' uneasiness  being  swal- 
lowed up  for  a  few  minutes  by  pleasure.'*  It  seems  that  he  only  produced  a 
slight  analgesia,  not  sufficiently  deep  to  produce  unconsciousness.  However, 
he  recognized  its  possibilities  in  this  direction  and  recommended  it  as  an 
anesthetic  for  surgical  operations.  During  the  beginning  of  the  Nineteenth 
Century  the  effects  produced  through  the  medium  of  nitrous  oxid  gas  were 
widely  known,  and  the  gas  was  inhaled  for  amusement  by  the  students  of 
the  University  of  Pennsylvania.  It  is  also  stated  that  ** ether  frolics"  were 
a  great  amusement  among  the  young  people. 

Faraday,  in  1818,  experimented  with  ether,  and  stated  that  when  it  was 
inlialed,  its  effects  were  simihu*  to  those  of  nitrous  oxid.  O.  P.  Hubbard  read 
a  paper  before  the  ^fedical  Association  of  New  York  State  in  which  he  re- 
lated interesting  circumstances  following  tlie  administration  of  nitrous  oxid 
to  his  brother,  in  Rome,  New  York,  in  XovtMuber,  1821.  It  was  during  one  of 
these  exhibitions  that  a  young  man  was  found  in  an  adjoining  room  com- 
pletely unconscious  and  lying  beside  the  anesthetic  gasometer.  A  few  moments 
after  he  was  fo\ind  he  recovered  consciousnc^ss. 
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Use  of  Ether  by  Long. — In  the  year  1842,  Crawford  W.  Long,  of  Georgia, 
according  to  literature,  is  said  to  have  learned  from  his  negro  servant  named 
Wichita,  that  unconsciousness  had  resulted  in  a  negro  boy  whose  companions 
had  compelled  him  to  inhale  ether.  Long  said  he  had  employed  it  for  reliev- 
ing pain,  and  claims  to  have  used  it  in  his  first  case  for  the  removal  of  a  tumor. 
Long  appeared  to  be  somewhat  conservative  with  reference  to  his  findings 
pertaining  to  the  anesthetic  properties  of  ether  while  he  was  in  the  limelight 
of  the  world.  He  did  not  recognize  this  until  after  Morton  had  made  known 
his  discoveries  of  the  practical  application  of  ether  to  general  surgery. 

Long  graduated  in  1839  from  the  Medical  Department  of  the  University 
of  Pennsylvania  and  located  in  Jeflferson,  Georgia.     After  Long  began  to 


Fig.    1. — Dr.  Crawford   W.   I,ong,  who  claimed  lo  have  discovered  anesthesia  by   the   inhalation  of  sulphuric 

ether,  at  Jeflferson,   Ga.,   March   30,   18-42. 

experiment  w^th  ether,  it  was  said  that  he  frequently  inhaled  the  drug  and 
observed  its  narcotic  effects.  Following  these  experiments,  it  finally  oc- 
curred to  him  to  test  its  merits  during  a  surgical  operation  by  removing  a 
snuill  tumor  located  on  the  neck  of  his  patient.  This  was  done  in  May,  1842. 
Long  published  the  first  account  of  his  experiments  in  1849.  Morton,  the 
<]entist,  published  his  findings  in  the  Medical  Esaminer  in  December,  1846.  A 
careful  perusal  of  the  literature  gives  Morton  credit  for  first  making  known  to 
the  world  that  surgical  anesthesia  could  be  produced  through  the  medium  of 
ether. 

Observations  of  Wells,— It  was  in  December,  1844,  that  Horace  Wells, 
a  dentist  of  Hartford,  Connecticut,  observed  certain  things  which  transpired 
during  a  lecture  that  was  being  given  by  a  chemist  of  the  name  of  Colton, 
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who  was  administering  nitrous  oxid  to  a  young  man  by  the  name  of  Cooley, 
a  painter  by  occupation.  After  the  anesthetic  was  administered  Cooley  became 
excited  and  ran  into  the  furniture,  badly  bruising  his  limb.  After  he  regained 
consciousness  he  did  not  remember  the  accident  and  complained  of  no  pain. 
Wells  noticed  this  fact,  and  immediately  began  to  experiment  on  himself,  and 
within  a  few  days  submitted  himself  as  a  patient  for  the  extraction  of  an  aching 
tooth.  The  operation  was  performed  by  Riggs  while  Wells  was  under  the  in- 
fluence of  nitrous  oxid  gas.  Wells,  on  recovering  consciousness,  cried  out,  '*A 
new  era  in  tooth  pulling !  It  did  not  hurt  as  much  as  the  prick  of  a  pin !  It  is 
the  greatest  discovery  ever  made ! ' '    Wells  repeated  this  experiment  successfully 


i*'>g-   2. — Dr.   John   M.    Kigffs.   who   extracted   Dr.    Wells'   tooth   upon   the   occasion    of   the   discovery    of   the 
anesthetic  eflfccts  of  nitrous  oxid   gas,  at  Hartford,   Conn.,   December   11,    1844. 


a  number  of  times  upon  others,  and  immediately  began  the  manufacture  of 
nitrous  oxid. 

Demonstration  of  Nitrous  Oxid.— In  1845  Wells  went  to  the  JMassachu- 
setts  General  Hospital,  of  Boston,  to  demonstrate  his  findings  and  to  show  how 
nitrous  oxid  could  be  used  as  an  anesthetic.  On  arriving  in  Boston  he  called 
upon  Morton,  his  fellow  dentist  and  old  partner,  who  went  with  him  to  the 
hospital  to  help  demonstrate  the  use  of  nitrous  oxid.  The  demonstration 
was  a  failure,  said  to  bo  due  to  the  fact  that  the  gas  was  not  administered 
for  a  sufficiently  long  time  to  produce  anesthesia.  The  audience,  which  was 
composed  of  students  and  practitioners,  was  very  frank  in  expressing  its  dis- 
approval. Wells  was  very  much  discouraged  on  account  of  his  failures  and 
returned  to  Hartford,  Connecticut,  where,  for  two  or  three  years,  he  fre- 
quently conducted  experiments  with  the  gas.     Very  much  to  his  disappoint- 
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ment,  all  his  energies  and  hard  work  on  nitrous  oxid  for  general  surgical  pur- 
poses met  with  no  encouragement  from  the  medical  profession.  This  perhaps 
was  largely  due  to  prejudice  on  the  part  of  surgeons  and  physicians. 

Wells  explained  his  findings  before  the  French  Academy  of  Science  in 
1846.  He  began  the  study  of  dentistry  in  the  year  1834,  in  Boston,  and 
after  completing  his  work,  opened  his  office  in  Hartford,  Connecticut.  Wells 
Avas  a  young  man,  of  great  intelligence  and  ingenuity,  and  was  continually 
devising  and  making  new  instruments.  He  did  a  great  deal  of  experimental 
work,  and  had  no  idle  hours.     The  credit  of  performing  the  first  operation 


Fig.  3,    -Dr.  Horace  Wells,  who  claimed  to  have  discovered  anesthesia  by  the  inhalation  of  nitrous  oxid  gas, 

at  Hartford,   Conn.,  November,    1844. 

without  inflicting  pain  upon  the  patient,  through  the  medium  of  nitrous 
oxid  gas,  belongs  to  him.  He  died  in  New  York,  January,  1848,  and  it  is 
said  that  his  death  was  due  to  his  opening  a  vein  while  in  his  bath.  This  hap- 
pened a  few  days  before  the  Medical  Society  of  Paris  passed  a  resolution 
giving  him  the  honor  of  having  first  discovered  and  successfully  demon- 
strated the  value  of  nitrous  oxid  in  producing  anesthesia,  whereby  surgical 
operations  could  be  performed  without  pain.  Today  there  stands  in  Hartford, 
Connecticut,  a  monument  erected  by  the  City  of  Hartford  on  which  the  fol- 
lowing is  inscribed: 


**  Horace  Wolls,  who  discovered  anesthesia,  November,  18^4. 
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William  Thomas  (iroen  ^Fortoii  was  born  in  IS19  in  ^lassaehusotts,  and, 
after  business  failures  in  Boston  in  1840,  beiran  the  study  of  dentistry  in 
Baltimore,  and  upon  gradual in<r,  returned  to  Boston  and  beeame  a  successful 
dental  practitioner.    In  1841  he  entered  the  ofiice  of  Wells,  who  at  that  time 
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was  located  in  i^osjon,  and  woi'ked  as  his  assistaiil.  In  the  yejir  1^42  they 
became  partners.  Soon  aftci*  this  Morton  invented  a  sohlci'  for  solderinj^ 
artificial  teeth  to  «rohl  phites.  lie  carried  out  extensive  experimental  work 
with  various  druirs  and  with  hypnotism,  liis  ol).ject  bein^  to  find  an  ay:ent 
with  which   teelli   mi«j;ht    be  extracted   witln)Ut   inllictin«r  pain.     In   184o   the 
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partnership  between  Morton  and  WeJls  was  dissolved.  Wells  then  moved 
to  Hartford,  Connecticut,  and  continued  his  investigations  and  the  practice 
of  dentistry.  ^Forton  remained  in  Boston,  and  in  1844  entered  the  office 
of  Jackson,  as  a  medical  student.  lie  matriculated  in  the  Harvard  Medical 
School  but  did  not  graduate.  After  Wells  returned  to  Hartford,  Connecticut, 
still  continuing  his  investigations  with  '* laughing  gas,**  he  and  Morton  had 
numerous  interviews  on  the  subject  of  anesthesia.  Morton  was  not  a  chemist 
and  he  sent  for  his  friend  and  preceptor  (Jackson)  and  stated  his  desire 
in  regard  to  experimental  work  and  the  manufacture  of  nitrous  oxid  and  ether. 
After  Wells  met  with  failure,  ^lorton  abandoned  gas  and  experimented  with 
chloric   ether,   but   his   results   were    unsatisfactory.     Jackson    suggested   to 


4^ 

wMmmm 

I'ig.    5. — Dr.    William    T.    G.    Morton,    who    claimed    to    have    discovered    anesthesia    by    the    inhalation    of 
sulphuric   ether,    at    Boston,    Mass.,    September    30,    1846. 

^Morton  that  they  experiment  with  sulphuric  ether.  Morton  was  then  a  student 
of  medicine  and  began  his  experiments  with  sulphuric  ether  on  animals.  He 
was  successful  to  a  certain  extent  with  his  experiments,  which  encouraged 
him.  In  September,  1846,  he  administered  the  ether  to  himself  by  pouring  it 
upon  a  handkerchief  and  inhaling  the  fumes  while  sitting  in  his  dental  chair. 
This  rendered  him  unconscious  for  a  considerable  length  of  time,  and  when 
he  awoke  he  was  highly  elated  by  his  success  and  was  about  to  inhale  the 
drug  a  second  time  and  submit  to  the  extraction  of  a  tooth  while  under  its 
influence,  when  the  door-bell  rang  and  Kban  Frost  entered  with  his  face 
bandaged  up,  due  to  a  decayed  tooth.  Frost  asked  Morton  if  he  would 
mesmerize  him,  but  Morton  informed  him  that  he  would  administer  ether, 
which  was  superior  to  hypnotism.     This  was  September  30,  1846.     The  tooth 
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wa.s  extracted  without  jmiii,  aiul  both  Morton  atui  the  patient  were  elated 
over  the  outcome,  \vhii*}i  was  a  great  success.  This  marked  the  first  opera- 
tion under  anestheKia  produeed  by  ether.  As  ]u-eviously  stated,  Jaeksou  sug- 
gested to  ]\rortnn  the  use  nf  sulphuric*  ether,  but  it  was  Marey  who  suggested 
sidphuric  ether  to  Wells,  sayinn;  it  was  safe  to  emph^y  and  easy  to  procure. 
Morton  was  so  jjteased  with  liis  success  tliat  he  was  eager  to  obtain  publicity 
and  to  make  known  Ins  fiudin*rs  to  the  public. 

Successful  Demonstration  of  Ether  as  an  Anesthetic— Ou  October  16, 
184t>,  he  was  furnished  the  surjiieal  aniphithealer  uf  the  Massachusetts  Gen- 
eral Hospital,  Bostou,  where  two  years  before  Wells  had  failed  in  his  demon- 
stration, John  C.  Warren  was  the  surgeon  who  operated  upon  the  patient, 
and  much  credit  is  due  him  because  he  furnished  Morton  the  opportunity. 


Fig,  6. — Morton's  firsl  public  demonstration  with  ether.  Riven  in  the  ampluthratrc  of  Ma**aclitisctts  General 

Uospilal,   Boston.   October    16,    l§4ft. 

Ether  was  aduiinistercd  for  the  removal  of  a  vascular  tumor,  wliieh  was 
situated  on  the  left  side  of  the  neck  of  a  young  num,  about  twcuty  years  of 
age,  by  the  uame  of  Gilbert  AblK>tt.  This  demonstration  was  given  in  the 
presence  of  the  senior  class  of  Harvard  Medieal  School,  several  promincut 
dentists,  surgeons  and  physicians,  and  was  a  great  success,  and  Warren  turned 
to  the  audience  and  snid,  ** Gentlemen,  this  is  no  humbug.*'  This  marked 
the  beginning  of  surgical  anesthesia  produced  by  sulphuric  ether,  and  the 
results  of  the  demonstration  secured  l>y  Mortou  spread  rapidly  throughout 
the  world.  This  caused  jealousy  on  the  part  of  Jackson,  for  he  was  indeed 
anxious  to  share  the  benefits  of  this  fame.  lie  churned  the  riglit  of  discovery^ 
and  stated  that  be  bad  known  the  anesthetic  properties  of  ether  since  the  year 
1842»  and  that  he  had  suggested  this  agent  to  Morton,  and  advised  him  of  its 
nature  and  how  to  administer  it^  but  in  spite  of  all  this,  his  claim  was  regarded 
as  groundless. 
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Pollowing  this  demonstration,  Morton  went  to  the  office  of  a  patent 
lawyer  and  endeavored  to  secure  a  patent  upon  his  discovery.  This  was 
regarded  as  the  mistake  of  Morton 's  life.  He  asked  the  lawyer  to  apply  for 
a  patent  upon  the  agent  under  the  name  of  **Letheon/*  and  urged  him  to 
keep  its  nature  secret.  At  this  time,  Morton  was  not  a  graduate  of  medicine, 
and  was  not  bound  technically  to  observe  medical  ethics  in  keeping  the  nature 
of  this  anesthetic  a  secret.  The  lawyer  whom  Morton  consulted  was  familiar 
with  Jackson's  case,  gave  the  matter  considerable  time,  and  consulted  with 
Jackson  and  Morton.  His  conclusions  were  that  a  joint  patent  should  be 
issued.     Jackson,  however,  was  afraid  of  the  Board  of  Censors  of  the  Mas- 


Fig.  7. — Dr.  Charles  T.  Jackson,  who  claimed  to  have  discovered  anesthesia  by  the  inhalation  of  sul|)huric 

ether,  at  Boston,  Mass.,  in  1842. 

sachusetts  Medical  Society,  should  his  name  be  used  in  attempting  to  keep 
the  preparation  and  nature  of  it  a  secret.  It  was  finally  agreed  between 
them  that  the  patent  should  be  made  out,  using  the  names  of  both  Morton 
and  Jackson,  and  then  Jackson  was  to  sign  over  immediately  his  interest  to 
Morton,  and  Jackson  was  to  receive  a  ten  per  cent  commission  on  the  sales. 
.  On  November  7,  1846,  Warren,  the  surgeon,  performed  an  amputation 
on  a  patient,  ^Morton  being  the  anesthetist.  This  operation  done  under 
anesthesia  was  a  complete  success.  Morton  at  this  time  disguised  the  odor 
of  the  ether  by  using  aromatic  oils,  and  he  continued  this  practice  until  the 
officials  of  the  Massachusetts  General  Hospital  refused  to  employ  the  agent 
because  its  composition  was  a  secret,  and  when  this  action  was  transmitted 


to  the  staff,  Morton  made  a  public  statement  of  the  fact  that  he  was  using 
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sulphuric  ether  disguised  by  aromatics.  Morton  was  very  anxious  to  stop 
Jackson's  investigations  and  notoriety,  and  accordingly  he  used  the  aromatics 
to  disguise  the  ether.  Jackson  was  dissatisfied  and  posed  as  the  sole  dis- 
coverer. A  congressional  committee  investigated  the  situation  and  their 
report  substantiated  the  claims  of  ^lorton.  After  the  issuance  of  a  patent 
covering  the  method  and  preparation,  ]^Eorton  began  to  sell  the  right  to  ad- 
minister it,  which  resulted  in  litigation  that  developed  into  personal  rivalry 
between  ^Forton  and  Jackson,  their  descendants,  and  friends.  Morton  at- 
tempted to  secure  remuneration  from  the  United  States  government  to  the 
amount  of  $100,000  but  failed,  due,  largely,  to  Jackson's  antagonism,  whose 
name  was  eonneeted  with  the  patent  papers.  A  $50,000  testimonial  from  Eng- 
land was  also  a  failure,  for  they  were  uiuible  to  determine  to  whom  the  credit 


I'jg.   8.  — Morton's   original   ether  inhaler,   at   Massachusetts   General   Hospital,   Boston,   Mass. 


belonged.    France  divided  eciually  a  prize  between  eJackson  and  Morton. 

In  1849,  the  Washington  University  of  Baltimore  conferred  upon  Dr. 
Morton  the  honorary  degree  of  M.D.  He  was  also  invested  by  Russia  with  the 
Order  of  St.  Vladimir,  and  by  Sweden  with  the  Order  of  Vasa.  A  silver  box 
was  presented  to  him  with  the  following  inscription  engraved  upon  the 
front  of  it: 

'^'rostiiiKuiial  in  honor  of  the  etlier  di}<co\ fry  of  Heptenibor  .'iO,  1846. '^ 

The  lid  ot*  the  box  coiiliiincd  these  words: 

"This  1  ox,  fontainin;;  one  lliousniul  dollars,  is  juoscntod  to  William 
Thomas  (Jiccii  Morton  by  the  momht'is  (»f  the  Jk)ar(l  c»f  Trustees  of  the 
Massachusetts  (.Icncral  IJosjiital,  and  other  citizens  of  lioston,  ^lay  8,  1JS4S.'' 

Under  the  above,  are  the  following  words: 

**Jle  has  l>ec(tme  poor  in  a  cause  which  has  mude  the  worhl  his  debtor." 
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The  first  surgical  operation  performed  in  London,  England,  under  ether 
anesthesia  was  for  the  extraction  of  several  teeth  by  a  dentist  named  Robert- 
son, in  1846. 

Morton  lost  his  health  principally  from  wrangling  over  the  rights 
of  the  discovery,  and  died  in  1868.     In  going  over  the  history  of  the  life 


Fig.   9.-  Morton's   Moiuiiiu-nt.      Mt.    Auluini   Ctinctet y,    Hoston,    Mass. 

and  labors  of  this  man,  the  world  at  large  must  honor  his  memory  as  a  great 
l)enefactor.  The  honor  of  discovery  and  the  practice  of  administering  ether 
as  an  anesthetic  are  generally  regarded  as  belonging  to  ^Morton. 

At  Mt.  Auburn  Cemetery,  Boston,  over  the  grave  of  ^lorton,  a  monument 
has  been  erected  by  the  citizens  of  that  city  on  which  the  following  inscrip- 
tion is  engraved: 
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"William  T.  G.  Morton, 

Born  August  9,  1819.     Died  July  9,  1868. 

Inventor  and  rcvealer  of  anesthetic  inhalation. 

By  whom  pain  in  surgery  was  averted  and  annulled, 

Before  whom  in  all  times  surgery  was  agony. 

Science  has  control  of  pain. 

Erected  by  the  Citizens  of  Boston." 

Jackson  graduated  from  Harvard  Medical  College  in  1829.  He  was  a 
successful  geologist  and  mineralogist,  and  was  possessed  of  mechanical  in- 
genuity and  scientific  talent.  In  1835  he  opened  a  laboratory  for  teaching 
analytical  chemistry.  He  became  greatly  interested  in  anesthesia,  and  after 
Morton  successfully  demonstrated  ether  anesthesia  in  the  Massachusetts 
General  Hospital  he  claimed  it  was  he  who  suggested  it  to  Morton.  There 
arose  between  them  the  controversy  just  referred  to,  which  was  carried  on 
for  a  long  time  after  Jackson's  death,  which  occurred  in  an  asylum.  Jackson 
published  a  little  pamphlet  in  which  he  stated  that  during  the  year  1837  he 
discovered  ether  vapor,  which  was  used  in  his  laboratory  for  the  toxic  effects 
following  the  inhalation  of  chlorin  gas.  He  also  stated  that  he  inhaled  the  fumes 
from  ether,  in  order  to  obtain  relief  from  irritation  caused  by  inhaling  chlorin 
gas,  and  described  his  experience  in  going  to  sleep  and  then  awakening.  Both 
Morton  and  Wells  were  surprised  when  they  learned  of  this,  and  their  investi- 
gations led  to  a  bitter  dispute. 

Following  the  death  of  Wells,  both  Morton  and  Jackson  claimed  that 
** laughing  gas'*  could  not  render  a  patient  insensible  to  pain;  that  it  was  not 
an  anesthetic,  and  this  criticism  of  nitrous  oxid  caused  the  employment 
of  it  to  be  almost  abandoned.  After  the  death  of  Wells,  another  animated 
controversy  arose  as  to  who  should  receive  the  honor  of  being  the  first 
to  administer  ether  during  a  surgical  operation.  The  surgeons  and  physi- 
cians of  the  Massachusetts  General  Hospital  and  Massachusetts  Medical  So- 
ciety joined  in  a  memorial  to  the  Senate  and  House  of  Representatives  which 
read  as  follows : 

' '  The  undersigned  hereby  testify  to  your  honorable  bodies,  that  in  their 
opinion  William  T.  G.  Morton  first  proved  to  the  world  that  ether  would 
produce  insensibility  to  the  pain  of  surgical  operations,  and  that  it  could 
be  used  with  safety.  In  their  opinion  his  fellowmen  owe  a  debt  to  him  for 
this  knowledge.  Wherefore  they  respectfully  ask  a  recognition  by  Congress 
of  his  services  to  his  Country  and  mankind. '* 

Erection  of  Monument  to  the  Discoverer  of  Ether. — In  the  Public  Garden, 
Boston,  Mass.,  has  been  erected  a  beautiful  monument  to  the  honor  of — they 
dared  not  say  who,  so  it  bears  no  man's  name  but  that  of  the  generous  person 
who  gave  ten  thousand  dollars  towards  its  erection,  and  the  four  following 
inscriptions: 
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Front  side  or  face : 

**To  Coil  1  mem  oral  0  the  Discovery  that  the  Inlmling  of  Ether  Causes 
Insensibility  to  Pain,  First  Proven  to  the  Worhl  at  the  Massachusetts 
General  Hospital  in  Boston  October.  A.  D.,  MDCCCXLVI/' 

Right  side: 


'Neither  Shall  There  Be  Any  More  Pain. 


Revelation. 


Fig.    10.-    Kther    Monument.      Located    in    Public   Garden,    Boston,    Mass. 


Left  side: 

**Tliis  Also  Cometh  Forth  From  the  Lord  of  Hosts  Which  Is  Wonderful 
in  Counsel  and  Excellent   in  Working.  Isaiah.'' 

Kear : 

**In  (iratitude  for  the  Relief  of  Human  Suffering  by  the  Inhaling  of 
Ether,  a  (Mtizen  of  Boston  Has  Erected  this  Monument,  A.  D., 
MDCC\;LXVII.     The  (Jift  of  Thomas  Lee.'' 
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Wells,  Morton,  Long  and  Jackson  were  hard  workers,  and  the  untimely 
death  of  each  man  was,  without  doubt,  largely  due  to  worry  and  disappoint- 
ment. 

It  is  also  of  interest  to  note  how  rapidly  the  news  of  anesthesia  spread 
throughout  the  world  following  the  practical  demonstrations  of  Wells  and 
jNForton.  Soon  after  Morton *s  public  demonstration  of  ether  in  the  Mas- 
sachusetts General  Hospital,  J.  Y.  Simpson  used  it  extensively  in  his  obstetric 
practice.  Simpson  encountered  difficulties  in  its  administration,  and  ab- 
hori'cd  its  unpleasant  odor,  and  at  once  began  to  search  for  an  agent  to  take 
its  place.  In  an  article  he  wrote  as  follows:  **I  found  no  busy  obstetric 
practitioner  could  extensively  employ  sulphuric  ether  without  inevitably  car- 
rying about  with  him,  and  upon  his  clothes,  an  odor  so  disagreeable  to  many 
other  patients  and  otherwise  as  to  make  his  presence  aught  but  desirable." 
Simpson  began  his  experimental  work  and  inhaled  numerous  substances.  Chlo-* 
roform  was  suggested  to  him  by  a  chemist  named  Waldie,  of  Liverpool. 

Discovery  of  Chloroform. — Chloroform  was  discovered  in  the  United 
States  by  Guthrie,  in  1831.  It  was  first  introduced  as  an  anesthetic  agent  in 
Scotland  by  Simpson,  in  1847.  On  the  thirteenth  day  of  November,  1847, 
the  first  public  demonstration  was  to  be  held  in  the  Royal  infirmary,  us- 
ing chloroform  as  an  anesthetic.  Simpson  was  to  administer  the  anesthetic, 
but  was  not  able  to  reach  the  clinic  in  time  for  the  operation,  and  the 
surgeon  went  ahead,  performed  the  operation  without  an  anesthetic, 
and  the  patient  died  on  the  table.  It  was  stated  that  had  chloroform  been 
employed,  and  the  patient  had  died,  it  would  have  given  a  death  blow  to 
chloroform  as  an  anesthetic.  A  second  clinic  was  arranged  for  on  Novem- 
ber 15th,  and  the  results  of  it  proved  a  great  success.  According  to  this, 
the  name  of  Simpson  went  down  in  history  as  the  one  who  first  introduced 
chloroform  to  obliterate  pain  during  surgical  operations.  Chloroform  at  that 
time  was  described  as  a  *' curious  liquid.'' 

Guthrie,  who  discovered  chloroform  in  1831,  was  born  in  1782,  and  was 
a  surgeon  in  the  United  States  Army  in  1812.  He  died  in  1848,  just  at  the 
time  when  he  no  doubt  would  have  become  famous  for  the  discovery  of  chlo- 
roform as  an  anesthetic.  His  recognition  as  the  discoverer  of  this  anesthetic 
was,  probably,  largely  due  to  the  action  taken  by  the  Chicago  Medical  Society, 
and,  following  this,  the  Historical  Society  of  JeiTerson  County,  New  York, 
recognizing  him  as  the  discoverer  of  chloroform. 

After  Simpson  had  made  public  a  demonstration  of  chloroform  anesthesia 
his  discovery  was  ()j)i)osed  by  the  Scottish  elergynien,  who  bitterly  rebuked  him 
for  using  chloroform  to  relieve  the*  ]iain  of  childbirth.  Simpson  i)roved  he 
could  eliminate  the  suffering  whicli  accompanied  childbirth,  and  attacked 
his  opponents  and  ridiculed  them.  In  the  annals  of  liistory  he  is  regarded 
as  the  third  great  benefactor  to  sutTering  lunnanity,  antl  as  the  one  who 
first  introduced  chloroform  for  the  relief  of  pain  during  surgical  opera- 
tions, but  not  as  the  discoverer  of  anesthesia. 
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Simpson  died  in  1870,  and  in  Westminster  Abbey  is  found  this  inscription 
upon  his  bust:  '*To  wliose  genius  and  benevolence  the  world  owes  the  bless- 
ings derived  from  the  use  of  chloroform  for  the  relief  of  suffering.'* 

When  Simpson  was  experimenting  with  chloroform,  he  and  his  coworkers 
inhaled  the  fumes  and  rendered  themselves  temporarily  unconscious.  On 
November  10,  1847,  he  read  an  interesting  paper  before  the  JVIedico-Chirurgical 
Soeiet}',  stating  that  he  had  employed  chloroform  in  a  number  of  cases  with 
complete  success,  and"  up  to  the  fifteenth  day  of  November  he  had  adminis- 
tered it  to  about  fifty  patients,  with  no  bad  results. 

Chloroform  was  first  thought  to  be  an  anesthetic  that  could  be  used  with- 
out danger,  and  as  a  result  of  the  success  of  various  men,  it  became  almost 


I'm.    11.      Sir  JariifS    V.    Simpson,    who   (HsoovitimI   chlorofi.rni    to   be   ati   anc^llutir.   at    l£ilin!nii  i^li,    Scotlatul, 

Novtinhcr   4,    1.S47. 


the  exclusive  anesthetic  agent  in  (Jreat  Britain.  In  America  ether  was 
used  exclusively  and  was  regarded  as  reliable  and  safe  for  general  anes- 
thesia. As  time  went  on,  accidental  deaths  occurred  to  i)atients  who  were 
under  the  ijitluence  of  cliloroform,  which  naturally  brought  about  a  great 
deal  of  controversy  regarding  the  toxic  effects  of  the  agent,  and  it  was 
a  (juestion  as  to  whi<*h  was  the  better  agent,  ether  or  chloroform.  Snow, 
in  the  year  1858,  wrote  an  article  and  stated  in  his  opinion  that  the  many 
chloroform  fatalities  which  had  occurred  were  due  to  i)rinuiry  cardiac  paraly- 
sis, which  he  thought  could  be  ascribed  to  the  patients  inhaling  the  vapor  in 
a  too  concentrated  form.  I^ater  investigators,  however,  proved  that  chloro- 
form would  primarily  affect  respiration  and  the  cardiac  centers.  Snow's  con- 
clusions were  regarded  as  correct  by  many. 
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In  1862  Clover  did  a  great  deal  of  experimental  work  with  both  ether  and 
chloroform,  and  his  conclusions  were  that  ether  was  much  safer  to  employ  as 
an  anesthetic  than  chloroform.  A  committee  was  appointed  by  the  Royal 
Medical  Society  following  Clover's  experiments  to  investigate  chloroform, 
and  Snow's  conclusions  were  substantiated.  This  committee  recommended  that 
a  mixture,  which  was  called  the  A.  C.  E.  mixture,  be  used.  Its  composition 
consisted  of  alcohol,  chloroform,  and  ether.  The  credit  for  first  calling  the 
attention  of  the  profession  to  this  mixture  belongs  to  George  Harley. 

In  the  year  1867,  Colton,  a  lecturer,  who  was  an  intimate  friend  of  Horace 
Wells,  and  who  gave  him  his  inspiration  to  experiment  with  ** laughing  gas," 


Fig.    12. — Dr.   Gardner  Q.   Colton,   who  administered   nitrous  oxid    gas  to   Dr.    Wells  upon   the   occasion    of 
the  discovery  of  the  anesthetic  effects  of  nitrous  oxid  gas  at  Hartford,  Conn.,  December   11,   1844. 

took  it  upon  himself  to  revive  the  interest  in  nitrous  oxid-oxygen,  which 
was  practically  dead  at  that  time.  Colton  made  a  trip  to  Paris  and  ad- 
ministered the  gas  for  Evans,  who  was  a  well-known  dentist  in  that  city. 
He  also  formed  an  association  in  New  York  City  and  used  nitrous  oxid  ex- 
tensively while  performing  dental  operations.  He  was  so  successful  in  em- 
ploying the  gas  in  dental  practice  that  it  attracted  the  attention  of  many 
dentists.  From  that  time  until  the  present,  nitrous  oxid  has  been  gaining  in 
popularity  as  a  safe  anesthetic  in  modern  dental  practice  and  in  surgery. 

Use  of  Oxygen  by  Andrews. — The  credit  of  using  oxygen  in  combination 
with  nitrous  oxid  belongs  to  Andrews,  of  Chicago.  Oxygen  was  used  in  com- 
bination with  nitrous  oxid  in  1868,  using  nitrous  oxid  as  an  inductive  agent 
to  ether  anesthesia,  and  limiting  the  amount  of  the  anesthetic.     This  was  all 
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due  to  the  research  work  of  Clover.  The  work  done  by  Andrews  and  Clover 
did  much  to  lessen  the  popularity  of  chloroform.  A  number  of  heated 
controversies  arose  with  reference  to  the  relative  merits  and  safety  of  nitrous 
oxid-oxygen,  chloroform,  and  ether.  Several  committees  were  appointed 
to  make  investigations,  none  of  the  reports  from  them  were  at  all  in  favor 
of  chloroform  as  a  safe  anesthetic.  However,  it  might  be  well  to  mention  that 
the  report  from  the  Committee  on  Anesthesia  from  the  British  Medical  As- 
sociation in  1900,  stated  that  ether  administered  to  healthy  subjects  was  prac- 
tically free  from  danger;  also,  that  in  the  majority  of  cases  the  dangerous 
symptoms  caused  by  the  administration  of  chloroform  were  due  to  the  primary 
failure  of  the  circulation. 

Toxic  Action  of  Chloroform. — Extensive  research  work  was  also  carried 
on  by  Wood,  MacWilliam,  Hare,  and  Hill.  They  found  that  the  great 
decrease  in  blood  pressure  was  due  to  the  toxic  action  of  chloroform  on  the 
heart,  and  that  general  collapse  was  due  to  the  effects  of  chloroform  on  the 
circulation.  For  centuries  past,  the  object  of  those  who  employed  various 
drugs  to  produce  anesthesia  was  to  inhibit  pain  during  surgical  operations, 
and  they  did  not  take  into  consideration  the  physical  changes  or  partial  con- 
sciousness of  the  patient.  As  time  progressed,  they  began  to  realize  that  a 
patient  could  be  rendered  totally  unconscious.  Following  these  experiments 
they  soon  realized  the  great  value  of  prolonging  deep  anesthesia,  and  the  par- 
tial stage  of  anesthesia  was  in  disfavor. 

Since  the  discovery  of  various  drugs  and  concoctions  for  anesthesia,  ether, 
chloroform  and  nitrous  oxid  have  been  used  extensively,  and  many  substitutes 
have  been  tried  with  more  or  less  success.  Among  some  of  them  we  might 
mention  ethyl  bromid,  which  was  discovered  in  1827  by  Serullas,  and  was 
employed  for  the  first  time  as  an  anesthetic  by  Nunnely  in  1849.  Balard  dis- 
covered amylene,  and  its  anesthetic  properties  were  first  demonstrated  by 
Snow.  Regnault  discovered  ethidene  dichlorid,  and  Snow  demonstrated  its 
anesthetic  properties.  In  addition  to  these,  ethyl  chlorid,  methyl  chlorid, 
nitrogen,  pental  and  ethylene  have  been  experimented  with  as  anesthetics. 

The  author  will  quote  from  the  writings  of  the  late  Dr.  L.  W.  Xevius,  as 
follows : 

**It  has  hoon  said  by  a  certain  writer  that,  *  Reliable  history  is  never  written  by  the 
generation  which  makes  it.' 

**  Purely  the  j^eneration  which  gave  to  the  world  modern  anesthesia  did  not  give  us  a 
true  history  of  its  discovery,  notwithstanding  the  long  and  bitter  controversy  in  regard  to  its 
origin. 

**  There  was  too  much  denying  to  one  another  the  credit  due  them  for  the  part  they  were 
instrumental  in  working  out.  Too  much  selfishness,  each  aspirant  for  the  honor  being 
championed  by  his  own  personal  friends,  because  of  their  being  more  or  less  connected  with 
the  part  taken  by  their  friends,  or  through  some  jealous  motives  between  the  two  professions, 
there  having  been  two  physicians  and  two  dentists  comprising  the  four  who  claimed  to  have 
discovered  anaesthesia. 

**The  writer  Ixdieves  that  the  present  generation,  or  the  one  next  to  come,  will  be  suffi- 
ciently enlightened  and  unprejudiced  to  establish  the  facts,  and  award  to  the  person  or  per- 
sons the  proper  degree  of  merit  due  to  each.    The  author  of  this  little  volume,  believes  he  has 
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Rapid  Strides  of  Local  and  General  Anesthesia.  Dnriiiir  the  past  few 
ytiii:  l»oth  iffinTitl  fiiifi  ]nvn\  aiH*st1i('sia  liav«*  iiia<l<*  \v(im!<'rFul  slr'hlrs  in  the 
"/•I*  hlifir  world.  aiMl  riiiK'li  rrcilit  sliouM  Im*  |riv«*ii  to  rrsrarrh  workers  fur  prrfrct- 
ni'/  f)i«'  iri^tliOfls  imhI  f('a(')iin<rs  in  the  si'icncc  (»f  aiwstlirsia.  Clilorot'onn  is  now 
nvim\ii\  as  a  v<Ty  «lan«r*Toiis  an^'stlii't i<',  and  is  not  iimmI  to  any  ^n-at  exttMit 
in  tli<'  rriitrd  Slah's.  Nitrous  oxiH-oxy«ri'n  and  I'tlirr  an*  tin*  nmst  popular 
>m'',llM'li**H  in  this  roiint ry  and  \vh«*n  tlicy  an*  administcrrd  hy  train<»d  ancs- 
ilM'ti-*ls  thr  niortiilily  niti*  is  practi<'ally  ////. 

Th^'ri'  wjis  no  n-al  proj^rrss  mad*'  in  anrsthcsia  until  tin*  year  1S44,  when 
W'lls  first  nnidr  known  to  the*  world  snr<riral  anesthesia  hy  nitrous  oxid,  and 
III  iMlti  Morion  di'nionst rated  anesthesia  hy  ether.  The  demonstrations  of  the.se 
tsvd   henefaelors  dtMiotc   the   Ix'^rimiinfr  ^f   f,.}!}   advaneenient    in    tlie   anesthetie. 
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world,  and  from  that  time  until  now  a  gradual  advance  has  been  made,  which 
is  very  gratifying  to  the  medical  and  dental  professions. 

When  Andrews,  of  Chicago,  first  used  oxygen  in  combination  with  nitrous 
oxid,  it  was  the  commencement  of  nitrous  oxid-oxygen  anesthesia,  and  the  com- 
bination of  these  two  gases  as  an  anesthetic,  which  have  been  growing  in 
popularity  from  that  day  until  the  present. 

The  work  accomplished  within  recent  years  by  George  W.  Crile,  of  Cleve- 
land, Ohio,  on  anoci-association ;  by  Yandell  Henderson,  of  Yale,  on  rebreath- 
ing,  and  the  value  of  carbon  dioxid,  will  be  recorded  in  history  as  of  great 
value  in  the  scientific  progress  of  anesthetics. 

Credit  to  Research  Workers. — Of  the  great  work  of  other  men  and  their 
untiring  efforts  in  research  and  improved  methods  of  administration  of  gen- 
eral anesthetics  the  author  mentions  with  pride  the  names  of  Gwathmey,  Con- 
nell,  Ilasbrook,  and  Flagg,  of  New  York;  Cotton,  Allen,  Boothby  and  Rich- 
ardson, of  Boston ;  McMechan,  of  Avon  Lake,  Ohio ;  Teter  and  Henahan,  of 
Cleveland;  Catch,  of  Baltimore;  DeFord,  of  Des  Moines,  Iowa;  Gallagher,  of 
Ithaca,  New  York;  McKessen,  of  Toledo;  Jones,  of  Columbus;  Seybold  and 
Howard,  of  Denver;  Cunningham  and  Allen,  of  Kansas  City;  Herb,  Morgan, 
Allen,  Nevius,  Bosworth,  Molt,  Puterbaugh,  and  Stowell,  of  Chicago;  Heid- 
brink,  of  Minneapolis;  Clark,  of  St.  Paul;  Gardner,  of  Rochester,  Minnesota; 
Miller,  of  Providence;  Guedel,  of  Indianapolis;  and  Winter,  of  St.  Louis. 


CHAPTER  II 
HISTORY  OF  LOCAL  ANESTHESIA* 

The  desire  to  render  surgical  operations  painless  through  the  medium 
of  a  local  anesthetic  is  several  centuries  old ;  in  fact,  it  is  almost  as  old  as  the 
practice  of  medicine  itself,  and  the  history  of  the  efforts  of  those  men  who 
put  forth  every  desire  to  control  pain  is  one  of  the  most  interesting  chapters 
found  in  medical  literature.  Many  superstitions,  some  of  them  very  ridicu- 
lous, surrounded  the  combating  of  pain.  Centuries  ago  physicians  attempted 
to  employ  methods  to  dull  the  sensorium  while  surgical  operations  were  being 
performed,  and  they  not  only  endeavored  to  use  various  drugs  which  would 
produce  a  general  effect  upon  the  patients  to  plunge  them  into  slumber,  but 
they  searched  for  an  agent  which  would  act  locally  and  secure  anesthesia 
over  a  circumscribed  part:  Some  of  the  earliest  experimenters  employed 
powdered  crocodile  skin,  or  marrow,  lizard  oil,  crocodile  fat,  and  friction  with 
vinegar.  Astringent  and  anodyne  applications  were  used  by  the  Greek  sur- 
geons to  eliminate  or  relieve  the  pain  of  their  wounded  comrades. 

Literature  tells  us  that  cold  applications  and  pressure  to  the  parts  to 
be  operated  upon  were  used  centuries  ago  to  lessen  pain  while  operating.  No 
doubt  they  did  not  realize  at  that  time  just  what  caused  pressure  anesthesia 
upon  the  nerves  or  know  w^hy  a  degree  of  numbness  followed  cold  applica- 
tions to  the  parts.  Neither  did  they  understand  just  what  happened  when 
the  Assyrians  compressed  the  carotids  of  the  neck,  thereby  securing  partial 
anesthesia  of  the  brain  by  cirtting  off  the  normal  blood  supply.  Many  cir- 
cumcision operations  were  performed  by  producing  pressure  upon  the  penis 
by  ligature.  The  local  anesthetic  effect  by  many  drugs  was  recognized  early 
among  the  Chinese,  and  certain  tribes  among  tliem  were  obliged  to  pay  their 
tribute  in  plants  from  which  these  drugs  were  obtained.  The  Greeks  and 
Russians  for  many  years  called  the  carotid  artery  ''the  artery  of  sleep.'' 
Ointments,  lotions,  and  various  concoctions  were  made  from  a  number  of 
plants  by  the  Greeks,  and  they  employed  these  compounds  for  their  seda- 
tive and  analgesic  properties.  We  are  told  that  following  the  death  of 
Adonis,  Aphrodite  threw  herself  upon  a  bed  of  mandragora  and  lettuce, 
in  order  to  relieve  herself  of  her  feelings  of  grief.  Indian  hemp  was  used 
exclusively  by  the  Egyptians  just  before  they  performed  a  surgical  operation. 
The  Egyptians  likewise  employed  the  * 'stone  of  Memphis,"  which  they  thought 
was  endowed  wilh  special  virtues.  This  stone  was  moistened  with  wine  which 
no  doubt  liberated  carbonic  acid  gas  when  applied  to  the  part  to  be  operated 

•This  word  should  really  hv  analgesia  from  the  fact  that  consciousness  is  maintained,  and  only  a 
local  action  is  the  result,  but  the  term  anesthesia  i.«>  too  well-known   now  to  be  changed. 
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upon.  The  plant  mandragora  was  regarded  sacred  by  many,  and  ridiculous 
superstitions  surrounded  it.  The  greater  its  resemblance  to  certain  parts  of 
the  human  body,  the  greater  the  value  attached  to  it.  It  has  been  stated 
that  this  plant  was  used  2500  years  before  Christ  by  the  Babylonians.  It 
was  extensively  employed  by  the  Hebrews,  Egyptians,  Hindus,  and  Chinese. 

An  idea  prevailed  among  the  ancients  that  instruments,  which  were  made 
from  silver  and  gold,  caused  less  pain  than  those  made  from  iron,  and  many 
of  the  ancient  surgeons  would  heat  their  knives  or  grease  them  before  op- 
erating. No  doubt  the  first  method  which  was  of  any  great  value  in  al- 
leviating pain,  was  pressure  upon  nerve  trunks,  which  probably  origi- 
nated with  the  Arabs  centuries  ago,  and  was  used  more  or  less  up  to  the 
Eighteenth  Century.  In  order  to  bring  about  partial  or  complete  anesthesia 
of  the  nerve  trunks,  many  devices  were  employed,  such  as  special  pads  and 
tourniquets.  Most  of  these  special  appliances  have  been  abandoned,  except  the 
elastic  bandage  of  Esmarch,  which  is  in  use  today  to  a  certain  extent,  and 
when  properly  applied,  will  produce  anesthesia  of  a  distant  part.  The  method, 
however,  never  did,  and  probably  never  will,  become  popular,  because  the 
results,  so  far  as  anesthesia  is  concerned,  are  very  uncertain,  as  it  is  coupled 
with  pressure  pain  and  the  grave  danger  of  gangrene,  and  last,  but  not  least, 
in  many  cases  the  limb  is  left  affected  with  motor  paralysis.  It  is  quite  true 
that,  since  ancient  times,  this  method  of  compression  has  come  into  vogue  time 
and  time  again,  and  has  been  rediscovered  only  to  be  cast  aside  on  account 
of  the  previously  named  objections.  The  ancients  thought  anesthesia  was  pro- 
duced by  cutting  off  the  nerve  supply  to  the  part.  The  research  work  of 
Braun  proved  the  numbness  was  due  to  the  compression  of  nerve  trunks 
supplying  the  parts. 

Cold  as  an  Anesthetic. — The  application  of  cold  as  an  anesthetic  agent 
was  first  used  by  Seberinas  during  the  early  part  of  the  Sixteenth  Century. 
His  method  of  producing  numbness  or  anesthesia  was  to  apply  cracked  ice 
upon  the  part  which  was  to  be  operated  upon.  According  to  Larrey,  this 
method  was  revived  again,  following  the  Napoleonic  campaigns  in  Russia. 
It  was  reported  by  Napoleon's  surgeon  that  he  could  remove  arms  and  legs 
without  pain,  due  to  their  benumbed  condition  produced  by  extreme  cold. 
Pain  in  the  extremities  was  completely  abolished,  due  to  the  low  temperature. 
These  operations  caused  Arnott  and  Hunter  in  the  year  1850  to  apply  freezing 
mixtures  to  the  part  to  be  operated. 

The  Ether  Spray. — In  the  year  1886  Richardson  invented  the  ether  spray. 
He  was  an  enthusiastic  worker  for  the  advancement  of  anesthesia,  and  his 
method  is  used  today,  in  the  form  of  the  ethyl  chlorid  spray,  to  some  extent 
in  minor  surgery.  In  addition  to  the  ether  spray,  many  substitutes  have  been 
introduced,  such  as  ethylene  chlorid,  ethyl  bromid,  etc.,  but  none  of  them 
have  been  adopted  to  any  extent.  Ethyl  chlorid,  as  previously  stated,  is  used 
in  minor  surgery  at  the  present  time.  It  can  be  applied  independently  of  room 
temperature;  that  is,  it  can  be  employed  in  a  practical  way  at  ordinary  tem- 
peratures, and  when  released  from  its  containers,  it  transforms  rapidly  from 
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a  liquid  to  a  j?asooiis  state.  It  was  iirst  described  as  a  freezing  agent  in  1867 
by  Rothenstein,  and  in  ]8J)1  it  was  again  revived  by  Redard  as  a  local 
anesthetie.  ^Fetliyl  eblorid,  koryl,  aneslbyK  bave  all  been  tried  and  dis- 
carded for  tbe  reason  tbat  they  caused  injury  to  tlie  tissues. 

Rossbach  attenii)ted  a  number  of  times  to  anesthetize  deep  nerve  trunks 
with  ether,  also  with  ethyl  cldorid.  but  his  experiments  were  very  unsatis- 
factory. 

Electricity  as  a  Local  Anesthetic.  -In  ISf);")  ebuMricity  was  used  (piite  ex- 
tensively as  a  local  anesthetic,  and  tlirougli  this  medium  it  was  attempted  to 
carry  the  drugs  to  the  d(»ep  tissues  by  (Mni)b)ying  a  positive  and  a  negative 
pole.  ^Vith()ut  <loubt,  suggestive  tlH'nii)eutics  i)roduced  a  greater  efTect  than 
tlie  drug  and  electricity  employed. 


Via.    \^.      Ki' harilstHi's  oriyinal  i-tlu-r  si»ray. 

First  Hypodermic  Syringe. — In  1845  V.  I^yndo,  of  Kdinburgh,  invented  the 
first  hypodermic  s\'ringe,  and  in  185:]  Alexaiuler  Wood  invented  and  in- 
troduced a  hypodermic  syringe  wliicb  was  a  wonderful  step  toward  local 
anesthesia.  The  hypodermic  syringe  was  an  entirely  new  method  of  apply- 
ing the  various  anesthetic  solutions  to  tbe  parts  to  be  oi)ernted. 

Morphin  was  the  first  drug  to  be  injected  in  the  region  of  tlie  nerve  trunks 
to  relieve  neuralgia.  Tlie  credit  for  this  belongs  to  the  inventor  previously 
mentioned.  Shortly  after  this  Wood  injected  chloroform  which  ca\ised  far 
greater  pain  to  the  patient  than  the  operation  itself.  He  also  reported  many 
successful  cases  follo\ving  morphin  injections,  and  it  was  stated  that  local 
anesthesia  was  produced.  Today  we  are  aware  of  what  happened.  The 
morphin  injected  caused  a  geiUM'al  efTect  on  the  patient,  instead  of  a  local 
effect,  by  producing  a  general,  instead  of  local  anesthesia  of  the  part.  Fol- 
lowing the  success  of  Wood,  numy  experimenters  tried  various  drugs,  but 
none  of  them  proved  of  any  valui?  until  Koller  in  .1884  introduced  cocain  lo  the 
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profession.  He  experimented  with  this  drug  extensively,  and  first  applied 
it  in  operations  upon  the  eye,  throat,  and  larynx,  and  did  considerable 
experimental  work  upon  lower  animals.  It  was  only  a  short  time  following 
the  introduction  of  this  drug  to  the  profession,  before  it  was  universally  used. 
lie  introduced  this  drug  first  to  the  oculists  in  1884.  Following  its  use  in 
ophthalmic  surgery,  its  employment  spread  rapidly  and  was  used  in  other 
branches  of  surgery.  Within  a  few  months  after  the  anesthetic  properties 
of  cocain  were  discovered,  it  was  used  in  every  large  clinic  in  the  world,  and 
was  applied  extensively  to  accessible  mucous  membranes  and  cutaneous 
surfaces.  The  introduction  of  cocain  as  a  local  anesthetic  paved  the  way  for 
better  things.  (Jodeke  in  1855  thought  he  had  discovered  the  active  principle 
of  the  coca  plant  which  he  called  erythroxylin.  In  1860  the  term  erythroxylin 
was  changed  by  Niemann,  who  gave  it  the  name  of  cocain.  lie  noticed  it 
would  produce  numbness  of  the  tongue  when  he  chewed  the  leaves,  or  when 
the  alkaloid  was  isolated  and  placed  upon  the  tongue.  The  coca  plant  or  bush 
from  which  the  alkaloid  cocain  is  obtained  grows  from  three  to  seven  feet  in 
height,  and  it  has  a  white  tlower.  (Ireat  care  is  exercised  after  the  leaves  are 
picked  so  as  to  protect  them  from  moisture  and  to  eliminate  any  chemical 
change  which  might  take  phice  between  the  various  substances  contained  in 
the  leaf.  In  olden  times,  tliis  drug  occupied  a  sacred  place  in  the  religious  rites 
of  the  people.  It  was  used  by  the  natives  as  a  stomachic,  aphrodisiac,  carmin- 
ative and  expectorant,  and  we  know  from  our  present-day  knowledge  that  its 
action  is  only  minor  when  used  for  such  purposes.  It  was  also  used  to  promote 
ideas  of  self-esteem,  cheerfulness  and  great  sentiment.  The  natives  thought  it 
increased  nniscular  activity,  or,  in  other  words,  acted  as  a  muscular  stimulant, 
and  employed  the  drug  to  enable  them  to  perform  greater  deeds,  physical  and 
mental,  and  increase  labor,  which  they  thought  could  be  accomplished  with  less 
fatigue  and  nourishment.  Its  action  was  further  investigated  by  von  Anrep  in 
1875).  lie  injected  a  solution  made  from  the  alkaloid  hypodermically  beneath 
the  skin  of  his  arm,  and  found  that  it  produced  an  area  of  prof(nuid  anesthesia. 
Anesthesia  lasted  about  forty  minutes,  and  he  was  able  to  stick  himself  with  a 
needle,  without  pain.  Following  this  experiment  he  suggested  that  it  might 
be  possible  for  it  to  be  used  during  surgical  operations  as  a  local  anesthetic. 
It  was  not  employed  as  a  local  anesthetic  by  the  medical  profession  until 
Karl  Koller  carried  out  a  series  of  experiments  in  1884.  Among  the  first 
experiments  were  those  of  producing  complete  anesthesia  of  the  eye,  follow- 
ing the  applications  of  a  two  per  cent  solution,  after  which  it  was  employed 
for  nose,  throat,  and  larynx  and  other  surgical  operations.  As  time  passed, 
its  di.sagreeablc  and  toxic  properties  became  known,  and  quite  a  number  of 
fatalities  were  attributed  to  its  use.  Since  its  discovery  it  has  been  used 
extensively  in  both  general  and  dental  surgery,  but  its  toxic  action  attracted 
the  attention  of  research  workers,  and  in  recent  years  substitutes  have  been 
discovered  which  caused  cocain  to  fall  almost  into  disuse  on  account  of  its 
untoward  and  treacherous  action.     Cocain  for  local  anesthesia  was  not  used 
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extensively  until  adrenalin  was  added  to  the  combination,  because  it  was  ab- 
sorbed so  rapidly,  that  it  produced  toxic  effects  and  anesthesia  was  transient. 
Several  substitutes  for  cocain  have  been  prepared  which  are  far  less  toxic,  and 
yet  produce  the  desired  anesthetic  effects. 

Adrenalin. — When  Takamine  isolated  suprarenal  extract,  called  adren- 
alin, epinephrin,  suprarenin,  and  other  names,  it  was  added  to  the  injecting 
solution  containing  cocain.  This  marked  the  beginning  of  modern  local 
anesthesia.  Even  from  this  combination,  a  number  of  accidents  and  deaths 
occurred,  due  to  the  idiosyncrasy  many  patients  possessed  for  cocain,  and 
the  toxic  results  caused  research  for  a  drug  endowed  with  less  toxic  effect. 

Spinal  Anesthesia.— In  1903  Corning,  of  New  York,  introduced  a  sub- 
stitute for  general  anesthesia.  He  demonstrated  his  method  of  spinal  anes- 
thesia by  making  a  subarachnoid  injection  in  the  region  of  the  fourth  lumbar 
vertebra.  This  method  of  anesthesia  has  been  used  extensively  since  its  intro- 
duction by  many  surgeons.  However,  it  did  not  become  popular  at  the  time 
of  its  introduction.  Following  the  introduction  of  the  method  to  the  medical 
profession,  several  papers  were  published,  and  the  most  important  was  that 
l)y  the  American,  Corning,  who  brought  out  two  important  facts,  first,  that  it 
was  possible  to  obtain  a  satisfactory  anesthesia  by  injecting  solutions  of  a 
very  low  percentage;  second,  that  it  was  possible  to  block  impulses  carried 
over  sensory  nerves.  He  demonstrated  in  1885  that  a  nerve  trunk  could  be 
easily  blocked  with  a  local  anesthetic  solution.  This  was  the  beginning  of 
nerve  blocking.  (See  page  193.)  Following  the  findings  of  Corning,  Halsted 
blocked  the  inferior  dental  nerve  and  emphasized  the  importance  of  employing 
very  dilute  solutions,  also  the  intradermal  method  of  injecting  the  solution. 
Demonstrations  were  carried  out  by  both  Halsted  and  Hall,  who  showed  be- 
yond the  question  of  a  doubt  that  a  nerve  trunk  could  be  blocked  by  injecting 
it  at  any  point  along  its  course,  thereby  producing  an  abolition  of  the  sensory 
impulses.  In  other  words,  these  men  proved  that  anesthesia  could  be  secured 
in  all  parts  supplied  by  the  nerve  trunk  injected.  This  paved  the  way  for 
greater  things  and  opened  up  an  avenue  for  much  research  work  to  further 
develop  the  technic. 

Credit  to  Research  Workers. — Within  the  past  few  years,  research  work 
has  been  carried  on  by  numerous  operators,  most  of  whom  have  been  dentists. 
The  following  names  are  among  those  who  have  contributed  to  the  advance- 
ment of  local  anesthesia:  Crile,  Henahan,  Cleveland;  Braun  and  Fischer,  Ger- 
many; Cushing,  Thoma,  Boston;  Prinz,  Philadelphia;  Matas,  Allen,  Kells,  Sar- 
razin,  New  Orleans;  Corning,  Blum,  Iliethmuller,  New  York;  Schultz,  Nyman, 
Puterbaugli,  Zoethout,  Cary,  Emenheisor,  Potts,  Watson,  Miller,  Harris,  Chi- 
cago; Allen,  Craig,  Hertzler,  Kansas  City;  Hinman,  Silverman,  Atlanta;  Lyon 
Ann  Arbor;  Hetrick,  Ottawa,  Kansas;  Shearer,  Omaha;  Bojjle,  Neil,  Nashville; 
Rounds,  Louisville;  and  Ogden,  Mera])his,  Tennessee;  Seybold,  Howard,  Den- 
ver, Colorado;  Litchfield,  Humboldt,  Nebraska;  Nichols,  ^Landan,  North  Da- 
kota; and  Hallenberg,  Fargo,  North  Dakota.  (For  names  of  previous  research 
workers,  see  page  193.) 
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It  is  true  that  history  reveals  the  fact  that  local  means  of  producing 
analgesia  dates  back  prior  to  the  time  of  the  employment  of  drugs  for  general 
anesthesia,  and  yet  general  anesthesia  employed  in  a  practical  way  to  relieve 
pain  during  surgical  operations,  precedes  by  many  years,  the  practical  ap- 
plication of  local  anesthetics  in  the  production  of  local  anesthesia.  Had  local 
anesthesia  been  practically  applied  prior  to  the  time  of  general  anesthesia,  the 
probability  is  that  its  development  would  have  been  far  greater  than  it  is  today, 
and  it  would  undoubtedly  be  employed  in  a  far  greater  number  of  cases  for  sur- 
gery, and  it  might  have  been  that  general  anesthesia  would  be  struggling  for  ex- 
istence. However,  it  is  certainly  very  gratifying  to  both  the  professions  of 
medicine  and  dentistry  to  see  the  great  strides  that  have  been  made  in  the  last 
few  years  in  the  various  phases  of  local  anesthesia,  particularly  that  of 
nerve  blocking.  It  is  the  object  of  dental  and  medical  procedures  to  relieve 
suffering  humanity  and  to  prolong  life,  and  those  agents  which  can  be  used 
with  the  least  danger  and  suffering  to  the  patient  should  always  be  em- 
ployed. We  should  look  upon  the  wonderful  progress  which  has  been 
made  during  the  last  few  years  in  the  science  of  anesthesia  with  a  feeling  of 
gratitude,  and  one  of  the  greatest  steps  which  has  been  made  in  experimental 
chemistry  has  been  to  furnish  us  with  several  substitutes  for  that  poisonous, 
treacherous  drug,  cocain.  It  is  very  gratifying  to  look  back  over  the  records 
and  see  the  scientific  progress  which  has  been  made.  The  gradual  develop- 
ment of  anesthetics  employed  today,  both  genei'al  and  local,  has  placed  anes- 
thesia on  the  basis  of  a  distinct  science.  The  modern  anesthetist  carefully 
selects  his  anesthetic,  and  pursues  a  method  of  blocking  and  maintaining 
anesthesia  that  is  best  adapted  to  each  individual  case.  Until  recent  years, 
it  was  the  custom  to  select  only  one  general  anesthetic,  but  modern  res?arch 
has  proved  that,  in  order  to  attain  the  desired  goal  of  a  shockless  operation, 
it  is  better  to  select  a  combination  of  methods  and  follow  a  certain  technic 
to  reach  the  highest  ideal. 

The  world  honors,  erects  monuments,  and  writes  volumes  of  flattering 
histories  of  great  men,  but  we  have  seen  very  little  in  literature  that  per- 
tains to  the  men  who  discovered  and  made  anesthesia  known  to  the  world. 
It  appears  to  the  writer  that  the  world  at  large  is  greatly  indebted  to  those 
men  who  have  contributed  so  liberally  their  discoveries  and  methods  to 
prevent  pain  during  operations,  and  yet  we  rarely  see  this  important  subject 
mentioned  except  in  medical  history. 

Anesthesia  is  a  term  given  to  us  by  Oliver  Wendell  Holmes,  which  stands 
for  that  lethargic  state  which  was  once  tlie  hope  and  despair  of  scientists 
for  many  centuries,  and  for  the  successful  application  of  which  Holmes  has 
the  following  to  say:  "Nature  herself  is  working  out  the  primal  curse  which 
doomed  the  tenderest  of  her  creatures  to  the  sharpest  of  her  trials,  but  the 
fierce  extremity  of  suffering  has  been  steeped  in  the  waters  of  forgetfulness 
and  the  deepest  furrow  knotted  brow  of  agony  has  been  smoothed  forever.*' 
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The  stihject  of  anesthesia,  as  well  as  the  coustant  searcli  for  some  agent  by 
which  pain  might  be  annihilated  is  as  old  as  the  practice  of  medicine,  and  there 
is  no  other  field  of  medicine  and  dentistry  that  has  held  forth  snch  allurement. 

The  rapid  progress  in  the  anesthetic  world  which  characterizes  the  past 
century  is  a  living  appeal  for  the  idealism  of  a  less  enlightened  age.  The 
startling  advancement  which  has  been  attained  in  the  science  of  anesthesia 
gives  us  great  inspiration  for  further  progress,  and  a  realistic  tendency  for 
modern  thought.  Members  of  the  dental  profession  should  feel  proud  of  the 
fact  that  both  nitrous  oxid  and  ether  anesthesia  were  discovered  by  dentists. 
Since  these  great  men  made  known  their  discoveries  to  the  world,  numerous 
other  dentists  have  contributed  liberally  to  the  advancement  of  both  general 
and  local  anesthesia.  Therefore,  the  dental  profession  should  appreciate  what 
its  members  have  done  in  the  advancement  which  means  so  much  to  suffering 
humanity,  and  last,  but  not  least,  to  the  elevation  of  the  dental  profession  in  the 
eyes  of  the  world. 


CHAPTER  III 
DEVELOPMENT  OF  LOCAL  ANESTHESIA 

The  development  of  both  local  and  general  anesthetics  has  been  amazing 
within  the  past  few  years;  and  the  operator  w^ho  does  not  employ  agents  to 
eliminate  pain,  when  efficient  methods  are  worked  out  by  science  and  are  at 
his  disposal,  is  certainly  not  rendering  the  best  service  to  his  patients.  We 
are  always  justified  in  using  a  soothing,  pain-relieving  agent,  if  the  condition 
of  the  patient  and  nature  of  the  operation  warrants  it. 

ilany  methods  and  numerous  drugs  have  been  used  experimentally  in 
an  effort  to  improve  the  technic  and  lessen  the  toxicity  of  the  anesthetics 
which  have  been  used  in  the  past.  The  untiring  efforts  and  constant  research 
work  of  many  prominent  men  have,  at  hist,  placed  local  anesthesia  upon  a 
scientific  basis.  A  large  number  of  the  local  anesthetic  solutions  which  have 
been  employed  have  not  fulfilled  the  requirements  of  an  ideal  local  anesthetic 
until  within  recent  years  some  of  the  new  synlhelic  compounds  have  proved 
to  be  of  great  value.  The  older  drugs  were  pr()to])lasmic  poisons,  and  they 
not  only  paralyzed  the  nerve  tissue,  but  also  the  protoplasm  of  all  tissue  with 
which  they  came  in  contact.  Some  of  the  recent  synthetic  local  anesthetics 
are  classed  as  nonprotoplasmic  poisons  and  have  no  destructive  effect  upon  the 
tissues.  They  have  an  affinity  for  nerve  tissue  which  is  called  **a  selective 
affinity.*'  This  is  characteristic.  They  are  toxic  to  the  central  nervous 
system  because  they  have  a  selective  ])()wer  for  nerve  tissue.  When  they 
are  injected  in  large  quantities  or  introduced  too  rapidly,  they  not  only  pro- 
duce local  anesthesia  but  general  toxic  symptoms. 

Local  Anesthesia  in  Surgery. — Local  anesthesia  is  of  great  importance 
in  genitourinary  operations,  o])hthalniology.  rliinology,  laryngology,  otol- 
<»>?y»  gynecology,  oral  surgery,  general  dentistry  and  general  surgery:  in 
fact,  local  anesthesia  can  be  used  with  great  success  in  a  large  variety  of  op- 
erations, provided  the  operator  understands  his  anatomy,  his  technic,  and  is 
able  to  make  the  injections  in  a  skillful  manner.  Until  recent  years  local 
anesthesia  was  not  employed  extensively  because  it  had  not  been  developed  suffi- 
ciently, but  within  recent  years  research  workers  have  paved  the  way,  improved 
the  ttM'hnic,  and  placed  this  valuable  method  upon  a  scientific  basis,  so  that 
it  is  now  being  used  by  thousands  of  surgeons  and  dentists. 

Cocain. — After  the  discovery  of  cocain  many  fatalities  followed  its  use, 
due  to  its  toxic  action,  and  local  anesthesia  almost  fell  by  the  Avayside  until 
Takamine,  of  the  United  States,  in  the  year  1901,  isolated  the  active  principle 
of  the  suprareiml  gland,  which  he  called  adrenalin.  The  addition  of  adrenalin 
to  the  local  anesthetic  solution  opened  an  avenue  for  greater  things.  It  is  now 
possible  to  block  various  nerve  trunks  located  in  almost  any  part  of  the  body 
with  deep  nerve-blocking  injections,   if  the  technic  is  properly  understood. 
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The  technic  which  has  been  developed  by  various  authorities  and  is  being 
used  at  the  present  time,  has  improved  the  method,  and  placed  a  technic  at 
the  door  of  the  surgeon  and  dentist,  the  value  of  which  cannot  be  over- 
estimated. One  of  the  most  important  features  connected  with  local  anes- 
thesia is  the  fact  that  it  is  now  possible  to  inject  large  quantities  of  the  anes- 
thetizing solution  into  the  body  to  produce  a  circumscribed  area  of  anesthesia. 
The  method  used  in  years  gone  by  was  principally  that  of  infiltration,  but  today 
infiltration  anesthesia  is  only  a  minor  part  of  the  great  technic  which  has  been 
developed  in  blocking  nerve  trunks.  It  is  a  fact  that  local  anesthesia  has  been 
limited  to  minor  surgery,  and  only  a  few  surgeons  or  dentists  have  ever  attempted 
to  perform  a  major  operation  by  this  method.  Within  recent  years,  however,  nerve 
blocking  has  been  developed  on  an  extensive  scale,  and  many  facts  arc  now  known ; 
thanks  to  the  scientific  technic  and  untiring  efforts  of  those  men  who  have 
placed  local  anesthesia  on  the  high  plane  which  it  is  enjoying  today.  Let  us 
pause  for  a  moment  and  consider  general  anesthesia,  for  we  must  not  praise 
too  highly  what  has  been  accomplished  within  recent  years  in  the  local  anes- 
thetic field,  because  the  technic  of  administration  and  the  new  appliances  for 
giving  general  anesthetics  have  developed  to  a  groat  extent.  When  a  general 
anesthetic  is  given  by  one  skilled  in  its  employment,  the  danger  is  greatly  les- 
sened as  heretofore  experienced.  It  is  with  pride  that  the  anesthetists  can  say 
that  to  a  great  extent  the  administration  of  anesthetics  by  some  incompetent 
nurse  or  intern  is  being  eliminated.  In  addition  to  this,  several  anesthetic 
societies  have  been  organized  to  stimulate  and  encourage  thorough  training,  and 
among  these  associations  we  have  the  American  Society  of  Anesthetists,  the 
Inter-State  Association  of  Anesthetists,  and  the  National  Anesthesia  Research 
Society. 

America  Birthplace  of  Oeneral  and  Local  Anesthesia. — The  birthplace  of 
both  general  and  local  anesthetics  was  in  America,  and  their  development  has,  to 
a  large  extent,  been  due  to  the  constant  research  work  and  efforts  of  Americans. 
The  technic  of  local  anesthesia  is  no  longer  guesswork,  yet  it  is  surprising  to  see 
how  many  still  look  upon  nerve  blocking  in  its  various  phases  with  some  distrust, 
which  can  in  most  cases  be  attributed  to  ignorance  on  the  part  of  the  operator, 
who  is  not  familiar  with  the  technic  in  all  of  its  phases.  It  has  been  very 
distasteful  to  the  writer  to  observe  a  number  of  operators  attempting  to  se- 
cure results  with  the  various  forms  of  local  anesthesia.  The  very  moment  he 
saw  them  pick  up  the  hypodermic  syringe  and  make  the  injection  at  random, 
he  knew  positively  that  satisfactory  results  could  not  be  obtained,  and  later 
those  men  would  say  that  it  was  unsatisfactory.  These  operators  were  not  even 
familiar  with  the  general  principles  and  the  underlying  technic  which  must  bo 
observed  in  order  to  attain  success.  Such  imperfect  technic  not  only  creates 
dissatisfaction  on  the  part  of  the  patient,  but  results  in  the  operator  casting 
aside  a  method  which  could  be  of  value  to  him  if  he  really  understood  it.  It  is 
seldom  that  we  hear  a  patient  complaining  if  the  operation  has  been  performed 
following  the  successful  blocking  of  all  sensation.  If  a  patient  has  been  operated 
successfully  and  without  pain  in  either  oral  or  dental  surgery,  the  writer  is 
(piite  sure  the  patient  would  select  nerve  blocking  a  second  time  instead  of  a 
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greneral  anesthetic.  It  is  usually  the  patient  who  has  been  operated,  follow- 
ing an  attempt  at  nerve  blocking  and  has  experienced  excruciating  pain, 
who  demands  a  general  anesthetic.  We  will  now  attempt  to  point  out  some 
interesting  facts  with  reference  to  general  or  local  anesthesia. 

Many  patients  present  themselves  to  the  dentist  or  oral  surgeon  in  a 
state  of  greatly  lowered  resistance,  and  if  a  general  anesthetic  is  adminis- 
tered, it  might  react  and  further  decrease  their  vitality.  Yet  these  same 
patients  could  be  given  several  nerve-blocking  injections  and  be  operated  for 
a  considerable  length  of  time  witli  perfect  ease  and  comfort,  and  not  experi- 
ence the  undesirable  effects  which  may  follow  the  administration  of  a  general 
anesthetic.  One  great  factor  in  favor  of  nerve  blocking  over  general  anes- 
thesia is  that  it  is  unnecessary  to  hurry;  neither  is  it  necessary  to  keep  as 
close  a  watch  on  the  patient,  as  is  the  case  if  the  patient  is  a  bad  risk  for  a 
general  anesthetic.  If  the  operation  is  being  performed  under  block  anesthesia 
tlie  operator  is  enabled  to  do  a  more  careful  and  thorough  operation.  He  pro- 
twts  and  manipulates  the  tissue  more  carefully,  all  of  which  is  in  favor  of 
postoperative  recovery  of  the  patient,  than  when  the  operation  is  done 
hurriedly  and  every  effort  is  put  forth  to  shorten  the  period  of  anesthesia, 
which  is  sometimes  the  case  when  a  general  anesthetic  is  employed.  Besides 
a  large  number  of  major  operations  which  can  be  performed  successfully 
under  nerve  blocking,  we  mention  in  a  general  way  a  long  list  of  minor  opera- 
tions that  are  often  considered  too  insignificant  for  the  employment  of  a  gen- 
eral anesthetic,  among  these  are  the  opening  of  abscesses,  furuncles,  skin  graft- 
ing, circumcision,  exploratory  punctures,  etc.  All  of  these  operations  which 
seem  to  be  of  little  importance  to  the  surgeon,  cause  pain  and  this  can  be 
avoided  through  the  aid  of  tlie  local  anesthetic  and  proper  technic. 

Another  important  factor  in  favor  of  local  anesthesia  is  that  patients 
wlio  have  to  undergo  a  surgical  operation  will  submit  many  times  to  a  local, 
when  they  would  not  to  a  geiK^ral  anesthetic.  Local  anesthesia  can  also  be 
used  with  great  satisfaction  in  securing  a  small  piece  of  tissue  from  a  tumor  or 
growth  for  microscopic  examination.  Many  persons  having  benign  tumors, 
ingrowing  toe  nails,  disfiguring  scars,  and  other  conditions  of  a  similar  na- 
ture, would  gladly  welcome  nerve  blocking  as  a  medium  for  relieving  them 
of  all  pain  during  operation.  Local  anesthesia  is  also  employed  to  great  ad- 
vantage when  the  operator  has  no  trained  assistant  who  can  aid  in  the  ad- 
ministration of  a  general  anesthetic.  Practically  all  patients  will  submit  to 
nerve-blocking  injections  in  preference  to  general  anesthesia  for  such  operations 
as  the  preparation  of  sensitive  cavities,  curetting  of  pus  pockets,  operations 
u[>on  the  antrum,  extraction  of  teeth,  removal  of  badly  impacted  third  molars, 
periodontia,  pyorrhea  treatment,  resection  of  alveolar  process,  the  removal  of 
pulps,  the  preparation  of  teeth  for  bridge  work,  as  well  as  other  operations  com- 
ing under  the  observation  of  the  oral  and  dental  surgeon.  If  the  operation  is 
to  be  performed  within  the  oral  cavity,  an  almost  bloodless  field  is  secured, 
which  is  of  great  advantage  to  the  operator,  as  the  patient  can  cooperate  with 
liim  as  the  operation  proceeds,  and  the  inspiration  of  blood  and  mucus  is  not 
likely,  as  is  the  case  many  times  when  a  general  anesthetic  is  employed. 
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If  the  patient  is  suffering  from  some  pulmonary  or  circulatory  involve- 
ment, in  most  cases  the  operation  can  be  performed  under  nerve  blocking  with 
little  or  no  appreciable  change  in  the  patient's  general  condition.  The  absence 
of  nausea  and  vomiting  during  or  following  the  operation  is  another  advantage 
in  favor  of  nerve  blocking.  It  is  impossible  to  state  any  definite  rule  as  to 
whether  local  or  general  anesthesia  should  be  employed,  but  in  general  it  can 
be  said  that  when  the  operator  is  familiar  with  the  nerve  blocking  technie  in 
all  of  its  phases,  and  the  area  to  be  operated  upon  is  supplied  by  nerve  trunks 
readily  reached  with  the  needle,  and  the  patient's  confidence  can  be  obtained, 
local  anesthesia  should  be  employed.  In  most  eases  the  confidence  of  nervous 
individuals  can  be  obtained  when  a  proper  explanation  is  given  them  l)y  the 
operator,  and  with  the  addition  of  a  sedative  drug,  nerve  blocking  can  be 
successfully  employed. 

Nerve-blocking  Anesthesia  can  be  employed  with  great  success  on  chil- 
dren, provided  the  operator  has  obtained  their  confidence.  The  employment 
of  local  anesthesia  on  children  depends  on  whether  or  not  the  operator  can 
obtain  their  confidence,  and  once  their  confidence  has  been  obtained,  these 
little  patients  feel  very  grateful,  and  the  dental  operations  which  can  be 
performed  are  unlimited.  Many  times  the  dentist  is  called  upon  to  remove 
badly  broken-down  first  permanent  molars  or  to  prepare  cavities  or  remove 
pulps  in  these  teeth,  and  nerve  blocking  is  a  blessing  to  both  the  operator 
and  patient.  The  operator  must  use  tact  and  skill  with  children  and  elimi- 
nate all  fear  and  pain  while  making  the  injection,  which  can  be  done  in  most 
cases. 

Research  workers  have  striven  diligently  to  evolve  methods  of  producing 
anesthesia  by  nerve-blocking  in  oral  surgery,  head  surgery,  and  operative 
dentistry  while  the  patient  is  fully  conscious.  Such  hope  is  now  a  reality, 
as  pain  can  be  eliminated  through  the  practical  application  of  some  form  of 
local  anesthesia.  In  making  this  statement  the  author  does  not  wish  to  be- 
little general  anesthesia,  especially  nitrous  oxid  and  oxygen  in  any  way  what- 
soever, as  it  is  far  from  his  intention  to  detract,  in  the  least  possible  way, 
from  that  general  anesthetic  which  has  been  and  is  so  valuable  to  both  the  oral 
and  dental  surgeon.  Nitrous  ojrid  and  oxygen  is  a  very  valuahle  general 
anesthetic^  and  certainly  has  its  place  just  the  same  as  local  anesthcsiaf  and 
it  is  far  better  for  the  operator  or  anesthetist  to  he  fmniliar  not  only  with 
local  anesthesia  in  all  of  its  phages,  hut  general  anesthetics  in  all  of  their 
phaseSy  and  then  select  the  anesthetic  in  accordance  with  the  indications  and 
contraindications  of  the  individual  patient.  There  are  certain  operations 
and  certain  types  of  patients,  as  classified  elsewhere,  which  demand  general 
anesthesia.  The  same  thing  holds  good  for  local  anesthesia.  The  face,  jaws, 
neck  and  cranium  offer  particularly  favorable  fields  for  operations  under 
local  anesthesia,  for  the  nerves  have  in  most  cases  a  definite  location  and  their 
accessibility  makes  some  form  of  JU'rve  blocking  an  easy  procedure,  when 
the  operator  understands  the  technie. 

The  accompanying  chart  shows  the  author's  classification  of  local  anes- 
thesia.    Eacli  division  will  bo  discussed  under  its  respective  heading. 
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CHAPTER  IV 
METHODS  OF  APPLYING  LOCAL  ANESTHETICS 

Local  anesthetics  are  applied  as  follows: 

1.  Hypodermic  injections. 

2.  Spraying  and  swabbing. 

3.  Direct  application. 

4.  Instillation. 

Hjrpodermic  Method. — The  invention  and  practical  application  of  the  hy- 
podermic syringe  has  really  been  the  making  of  local  anesthesia,  inasmuch 
j  as  the  anesthetizing  solution  can  be  injected  into  the  deep  tissues  for  the  pur- 

I  pose  of  blocking  the  nerve  trunks,  or  it  can  be  injected  beneath  the  skin  or  the 

mucous  membrane,  in  order  to  produce  terminal  anesthesia.     In  addition  to 
!  being  able  to  inject  the  solution  into  the  deep  tissues,  it  also  gives  us  a  method 

j  whereby  an  accurate  and  known  amount  of  the  solution  can  be  used. 

An  efficient  working  hypodermic  syringe  is  a  wonderfully  useful  appliance 
,  and  there  have  been  some  controversies  as  to  whom  the  credit  belongs  for  its  in- 

i  vention.     In  1853  Wood  introduced  a  hypodermic  syringe  which  he  invented, 

I  and  most  writers  give  him  credit  for  being  the  originator.     He  wrote  nu- 

i  merous  articles  and   gave  many   practical   demonstratioiLs   which   popularized 

I  the  syringe  almost  the  world  over.     In  1862  an  excellent  hypodermic  syringe 

was  manufactured  in  France,  which  was  somewhat  similar  to  the  hypodermic 
syringe  used  today.  It  is  of  interest  to  note  the  rapid  strides  that  have  been 
made  in  perfecting  syringes  within  recent  years,  and  so  many  improvements 
have  been  made  that  we  are  now  able  to  state  that  the  hypodermic  syringe 
has  reached  a  high  state  of  perfection.  It  is  absolutely  essential  that  the  opera- 
tor use  an  efficient  syringe  and  the  proper  needles  for  making  the  various  in- 
jections. 

The  hypodermic  method  of  local  anesthesia  embodies  a  number  of  highly 
important  features,  and  to  overlook  any  one  feature  may  be  the  cause  of 
failure. 

Important  Factors  to  Remember  to  Achieve  Success. — The  operator  must 
adhere  to  the  following  in  order  to  obtain  success: 

1.  Strict  adherence  to  asepsis. 

2.  A  most  thorough  knowledge  of  all  anatomic  parts. 

3.  The  technic  must  be  mastered. 

4.  Diagnosis  of  all  existing  conditions. 

5.  Judicious  selection  of  the  correct  method  to  be  employed  in  each  in- 
dividual case. 
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6.  The  syringe  must  be  of  proper  size  and  construction,  and  must  not 
leak. 

7.  The  syringe  should  assume  the  position  in  the  hand  similar  to  that 
of  a  pen  in  writing  while  the  needle  is  being  inserted  in  the  proper  direction 
in  the  tissues. 

8.  There  should  be  no  lateral  pressure  on  the  syringe  in  order  to  eliminate 
the  possibility  of  breaking  the  needle. 

9.  Proper  needles  must  be  used  for  the  various  injections. 

10.  The  needles  should  be  of  certain  known  lengths  and  diameters  and 
have  the  proper  bevel.  Iridioplatinum  needles  are  preferred  because  they  can 
be  sterilized  in  flame,  and  will  not  break  easily. 

11.  Other  necessary  hypodermic  equipment,  which  has  been  carefully 
selected,  should  be  on  hand  and  ready  to  use. 

12.  The  needle  should  never  be  inserted  into  the  tissue  up  to  the  hub,  for 
if  it  is  accidentally  broken,  considerable  difficulty  may  be  encquiitered  in  its 
removal.  It  is  always  advisable  to  leave  at  least  one  centimeter  of  the  needle 
in  view. 

13.  While  inserting  the  needle  the  wrist  should  l)e  perfectly  free  and  re- 
laxed. 

14.  The  hand  must  be  trained  in  order  to  skilfully  manipulate  the  syringe, 
and  only  one  hand  should  be  used,  the  other  hand  taking  care  of  the  tongue, 
cheek,  etc. 

15.  The  needle  should  be  moved  back  and  forth  slightly  while  the  solution 
is  being  discharged. 

16.  The  area  for  the  insertion  of  the  needle  must  be  free  from  moisture, 
and  a  germicidal  solution  properly  applied. 

17.  The  use  of  an  isotonic  (Ringer)  sterile  anesthetic  solution  containing 
a  known  amount  of  the  anesthetic  and  vaso-constricting  agent. 

18.  The  injecting  solution  should  contain  a  sufficient  amount  of  adrenalin 
or  synthetic  suprarenin  to  maintain  anesthesia.  The  time  element  depends  on 
the  amount  of  adrenalin  or  synthetic  suprarenin  employed. 

19.  The  anesthetizing  solution  must  correspond  to  the  physical  laws  of 
osmotic  pressure  and  the  physiologic  laws  which  govern  the  functions  of  the 
tissue  cells. 

20.  A  known  quantity  of  the  solution  should  be  injected,  the  amount  de- 
pending upon  the  nerve  trunk  or  trunks  to  be  blocked  and  the  skill  of  the 
operator. 

21.  The  solution  should  be  near  the  body  temperature  when  injected. 

22.  The  solution  must  be  injected,  always  observing  Laewen's  rule  to 
inject  slowly. 

23.  Never  inject  the  solution  for  deep  injections  beneath  the  periosteum, 
into  ligaments  or  muscle  tissue. 

24.  Always  wait  a  sufficient  length  of  time  to  allow  the  anesthetic  to 
anesthetize  the  part  before  starting  to  operate. 
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25.  Always  be  positive  that  anesthesia  has  been  secured  before  attempt- 
ing to  remove  a  pulp,  extract  a  tooth,  or  do  other  operations.  Test  out  the 
case  carefully  and  ascertain  what  depth  of  anesthesia  has  been  secured. 

26.  If  you  have  failed  to  secure  a  satisfactory  anesthesia,  make  the  in- 
jection again,  provided  the  patient's  physical  condition  will  permit  it. 

27.  Never  inject  any  more  of  the  solution  than  is  absolutely  necessary, 
and  alwaj's  see  how  little,  instead  of  how  much,  you  can  inject. 

28.  Always  obtain  and  maintain  the  confidence  of  the  patient.  Promise 
your  patients  you  will  not  hurt  them,  and  then  keep  your  word. 

29.  If  you  fail,  remember  it  is  undoubtedly  your  faulty  technic  and  not 
the  method. 

Spraying  and  Swabbing  Method. — Local  anesthesia  can  be  produced  by 
swabbing  or  spraying.  The  swabbing  process  consists  of  applying  the  local 
anesthetic  powder  direct  to  the  mucous  membrane,  or  a  solution  of  local 
anesthetic  by  the  aid  of  cotton  or  gauze  upon  a  wooden  applicator.  The  ap- 
plication of  the  local  anesthetic  through  the  use  of  the  swab  is  employed  to 
a  considerable  extent  by  the  nose  and  throat  specialists  for  anesthetizing 
mucous  membranes  for  various  nasal  and  throat  operations.  Some  throat 
specialists  attempt  to  employ  this  method  exclusively  for  anesthetizing  the 
tonsils  for  tonsillectomy,  but  it  is  not  to  be  recommended  for  surgery  of  this 
kind  because  the  anesthetic  in  many  instances  does  not  penetrate  and  permeate 
to  a  sufficient  depth  to  enable  the  surgeon  to  perform  the  operation  without 
inflicting  pain. 

The  solution  generally  used  in  the  past  for  this  method  was  an  aqueous 
solution  containing  10  per  cent  of  cocain,  and  5  per  cent  carbolic  acid,  however, 
seme  operators  used  a  solution  of  cocain  and  adrenalin.  Three  to  five  ap- 
plications are  usually  required  to  produce  anesthesia,  but  since  the  introduc- 
tion of  less  toxic  synthetic  anesthetics,  cocain  at  the  present  time  is  not  being 
used  to  such  an  extent  as  in  the  past.  The  applicator  is  moistened  in  adrenalin 
solution,  the  excess  removed  from  it,  and  then  dipped  into  the  powdered  anes- 
thetic. The  crystals  of  the  anesthetic  adhere  to  the  moist  cotton  held  by  the 
applicator;  the  surplus  is  removed,  and  the  applicator  is  then  carried  to  the 
mucous  membrane  and  swabbed  back  and  forth  over  the  entire  surface,  using 
enough  pressure  to  massage  the  surface  of  the  mucous  membrane,  which  will 
aid  in  causing  absorption  of  the  anesthetic.  There  should  be  an  interval  of 
five  minutes  allowed  to  elapse,  and  then  a  second  application  can  be  given. 
After  the  second  application,  if  the  anesthesia  is  not  profound,  a  third  appli- 
cation should  be  made. 

The  advantages  of  applying  the  powdered  local  anesthetic,  instead  of  the 
solution,  are  the  comparatively  infrequent  toxicity  and  the  speed  of  produc- 
ing a  profound  anesthesia. 

Operators  who  use  cocain,  instead  of  the  more  recent  and  safer  drugs,  em- 
ploy from  4  to  10  per  cent  solution  for  a])plieation  to  the  nasal  septum.  How- 
ever, if  the  application  is  to  be  made  to  the  eye,  a  solution  of  from  10  to  20  per 
cent  is  employed,  as  only  a  small  (luantity  of  the  solution  is  absorbed. 


METHODS  OP   APPLYING   LOCAL   ANESTHETICS  37 

It  appears  to  the  author  that  strouj?  solutions  of  coeaiii  are  nearly  al- 
ways unneeessary,  since  much  weaker  solutions  induce  profound  anesthesia  of 
the  mucous  membrane,  if  properly  employed.  It  is  self-evident  that  a  solution 
of  a  low  percenta«:e  of  2  or  3  per  cent,  if  properly  applied,  will  give  much 
better  results  than  a  solution  of  20  per  cent,  used  improperly. 

One  of  the  irreatest  mistakes  made  by  both  the  nose-and-throat  specialist 
and  the  dentist  in  applying  a  local  anesthetic  to  the  mucous  surface  is  that 
they  do  not  paint  the  entire  surface  of  the  mucous  membrane,  and  do  not  allow 
sufficient  time  for  absorption  before  beginning  to  operate. 

Many  rhinologists  cleanse  the  surface  with  a  spray,  and  then  apply  the 
powdered  anesthetic  direct  to  the  mucous  membrane  with  an  applicator, 
first  dipping  the  applicator  in  a  solution  of  adrenalin.  After  the  anesthetic 
has  been  applied  to  the  mucous  membrane,  it  stimulates  the  flow  of  mucus 
which  may  prevent  the  anesthetic  from  permeating  the  tissues.  The  mucus 
may  adhere  to  the  applicator,  and  when  this  occurs  fresh  cotton  or  gauze 
should  be  used  on  another  applicator.  The  mucous  membrane  lining  the  nasal 
cavity,  and  also  the  tissues  situated  within  the  field  of  the  oral  and  dental 
surgeon,  are  readily  reached  by  the  swab  in  most  cases.  However,  if  any 
part  is  not  accessible,  it  will  be  found  that  the  spray  is  very  useful,  for  it  can 
be  employed  to  advantage  in  securing  anesthesia  of  those  parts  which  can 
not  be  readily  reached  by  the  swab.  When  the  spray  is  employed,  great 
care  should  be  taken  not  to  use  an  excess  of  the  solution,  but  only  to  spray 
enough  to  moisten  the  surface  of  the  mucous  membrane.  (The  technic  of  block 
anesthesia  for  tonsillectomy,  which  was  introduced  by  the  author  to  the 
eye.  ear.  nose,  and  throat  specialists,  is  given  in  Chapter  XXXIII.) 

Swabbing  Method. — The  swabbing  method  is  of  some  advantage  to  the 
oral  and  dental  surgeon  in  applying  the  powdered  anesthetic,  or  a  strong 
aqueous  solution  to  the  mucous  membrane  prior  to  making  a  deep  nerve 
blocking  injection. 

In  addition  to  applying  the  powdered  local  anesthetic  or  aqueous  solu- 
tion, gratifying  results  can  also  be  obtained  by  saturating  a  small  piece  of 
gauze  and  holding  it  in  contact  with  the  part  for  several  minutes.  This  method 
of  application  can  be  utilized  to  advantage  in  allaying  the  hypersensitiveness 
of  the  soft  palate  and  other  parts  prior  to  taking  an  impression  for  a  den- 
ture. The  prosthetist  will  find  many  times  that  this  simple  method  will  save 
him  a  lot  of  time  and  trouble,  by  the  avoidance  of  nausea,  when  taking  impres- 
sions. 

The  Spray. — The  first  spraying  apparatus  was  introduced  by  Richardson 
in  1866,  in  which  he  sprayed  sulphuric  ether  upon  the  tissue  in  order  to  pro- 
duce local  anesthesia.  Later  on,  ethyl  chlorid  and  other  highly  volatile  sub- 
stances were  employed.  This  method  of  anesthesia  is  of  some  value,  if  used  in 
an  intelligent  manner,  and  applied  only  when  indicated.  A  description  of  its 
methods  and  uses  will  be  given  under  the  heading  of  **  Refrigerant  Anal- 
gesics.'* 

Direct  Application  Method. — By  direct  application  is  meant  the  applying 
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of  the  local  anesthetic  to  the  tissues  such  as  the  mucous  membrane,  through 
the  medium  of:  (1)  A  swab  with  applicator.  (2)  A  tampon  containing  the 
aqueous  anesthetic  solution.  (3)  Applying  the  powdered  anesthetic  direct  to 
the  part. 

The  direct  application  method  is  used  with  success  in  the  treatment  of 
affections  of  the  nose  and  sinuses.  The  anesthetic  is  applied  to  the  part  with 
a  tampon,  which  has  been  soaked  in  the  solution,  and  left  in  place  from  five  to 
fifteen  minutes.  The  solution  used  is  either  10  per  cent  cocain  plus  adrenalin, 
or  a  20  per  cent  solution  of  procain  plm  adrenalin.  This  method,  if  properly 
applied,  not  only  gives  satisfactory  anesthesia,  but  in  addition  it  produces  a 
contraction  of  the  mucous  membrane  which  will  permit  a  most  thorough  exam- 
ination, and  enables  the  surgeon  to  operate  upon  the  mucous  membrane  and  ad- 
jacent parts. 

Insufflation  Anesthesia. — Petaeh  succeeded  in  anesthetizing  the  upper  an- 
terior teeth  and  the  lower  part  of  the  nostrils  with  a  solution  of  cocain.  He 
demonstrated  his  findings  to  the  profession  in  1884,  and  called  this  method 
''Insufflation  Method  of  Local  Anesthesia."  In  1908  de  Terra  improved  the 
technic  and  presented  it  to  the  profession.  This  technic  was  as  follows.  For 
anesthetizing  the  upper  right  central  and  lateral,  he  applied  the  local  anes- 
thetic solution  on  a  tampon  through  the  nostril  on  the  right  side,  and  vice 
versa  for  the  teeth  on  the  left  side.  The  patient  sits  in  an  upright  position 
with  the  head  tipped  downward.  De  Terra  used  a  cocain  adrenalin  solution 
and  applied  it  to  the  mucous  membriyie  in  the  nasal  cavity,  directly  over  the 
centrals  and  laterals  with  a  tampon  which  had  been  saturated  in  the  anesthetic 
solution.  Prinz  says  that  ''the  intimate  relationship  of  the  anterior  superior 
dental  nerve  with  the  nasal  mucous  membrane  explains  satisfactorily  the  anes- 
thesia of  the  upper  teeth  following  anterior  intranasal  anesthesia,  for  in  47  per 
cent  of  the  cases  the  cocain  tampon  is  separated  from  the  anterior  superior  dental 
branch  by  only  the  mucous  membrane,  and  in  53  per  cent  of  the  cases  the  tampon 
is  separated  by  a  very  thin  lamina  of  osseous  tissue  through  which  it  is  easy  to 
conceive  the  anesthetic  readily  reaches  the  nerve.''  The  author  has  employed 
this  method  in  (luite  a  number  of  cases,  with  satisfactory  results  for  operations 
involving  the  incisors.  In  most  cases  the  lingual  side  must  be  blocked.  A  20 
per  cent  solution  of  procain  with  adrenalin  is  employed. 

Instillation  Method. — The  instillation  method  is  defined  as  the  process  of 
dropping  the  local  anesthetic  solution  upon  the  tissue  or  into  a  cavity.  This 
method  is  employed  most  frequently  by  ophthalmologists  in  dropping  a  local 
anesthetic  solution  into  the  eye.  Roller  demonstrated  this  method  in  1884. 
The  cornea  can  be  quickly  and  easily  anesthetized  for  the  removal  of  foreign 
bodies  ])y  introducing  one  drop  of  a  4  per  cent  solution  of  cocain,  or  a  20  per 
cent  solution  of  procain,  repeating  the  process  several  times  with  two  or  three 
minute  intervals. 

Many  oplitlialniologists  employ  a  5  per  cent  solution  of  cocain,  using  a  med- 
icine dropper  and  placing  one  minim  in  the  eye,  and  in  a  few  minutes  repeating 
until  three  or  four  applications  have  l)een  made,  which  is  sufficient  to  anesthetize 
the  cornea  for  the  removal   of  foreign  bodies. 


CHAPTER  V 
METHODS  OF  PRODUCING  LOCAL  ANESTHESIA 

Local  anesthesia  is  produced  by  three  different  methods,  which  are: 

1.  Paralyzant  analgesics. 

2.  Refrigerant  analgesics. 

3.  Nerve  compression  and  anemia. 

Paralyzant  Analgesics 

Definition. — Paralyzant  analgesics  are  drugs  having  a  specific  paralyzant 
action  upon  sensory  nerve  trunks,  nerve  branches  or  nerve  endings.  A  local 
anesthetic  can,  therefore,  be  defined  as  an  agent  which  is  endowed  with  a 
specific  paralyzant  action  upon  nerve  tissue  and  when  injected  possesses  the 
power  of  rendering  a  circumscribed  area  insensible  to  pain.  A  definition 
which  could  be  used,  but  which  is  not  absolutely  correct,  is:  **A  local 
anesthetic  is  an  agent  that  anesthetizes  only  the  part  to  which  it  is  ap- 
plied.*' The  latter  definition  does  not  hold  *i:ood  with  nerve  blocking,  inas- 
much as  by  this  method  the  tissue  at  a  distance  is  blocked,  or,  in  other  words, 
distal  to  the  point  of  injection,  while  the  latter  definition  states  that  only 
the  part  injected  is  anesthetized.  This  is  quite  true  if  infiltration  anesthesia 
is  used,  or,  in  other  words,  if  the  anesthetic  solution  is  injected  diyectly  into  the 
tissue  that  is  to  be  operated,  or  is  injected  near  the  tissue  to  be  operated 
and  allowed  to  infiltrate  the  operative  area,  while  in  nerve  blocking  all 
sensation  is  blocked  in  a  circumscribed  area,  which  in  many  cases  is  located 
quite  a  distance  from  the  point  of  injection. 

Division  of  Local  Anesthetics. — Prinz  divides  local  anesthetics  into  two 
forms,  that  is,  the  primary,  or  true;  and  secondary,  or  painful.  A  true  local 
anesthetic  is  one  that  is  endowed  with  the  power  of  acting  immediately  upon 
the  terminal  nerve,  while  the  secondary,  or  painful,  are  those  anesthetics 
which  are  endowed  with  the  power  of  being  very  slow  in  action  before  in- 
sensibility to  pain  in  the  part  takes  place,  which  is  succeeded  by  a  period  of 
intense  irritation. 

Examples  of  the  primary  true  local  anesthetics  are  procain,  apothesin, 
quinin  and  urea,  cocain,  eucain,  etc.,  while  examples  of  the  secondary  or  painful 
anesthetics  are  certain  essential  oils,  sodium  bromid,  potassium  bromid,  etc. 
We  might  add  here  that  within  recent  years  several  insoluble  synthetic 
anesthetics  have  been  prepared  and  are  endowed  with  a  marked  local  analgesic 
power  when  applied  to  an  excoriated  or  abraded  painful  mucous  membrane 
or  skin  surface.    These  agents  are  ])ractically  insoluble  in  water  or  body  fluids, 
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and  as  a  result  are  practically  nontoxic,  due  to  very  slow  absorption.  Ex- 
amples of  such  compounds  are  orthoform,  and  orthoform  new,  propaesin, 
cycloform,  subcutin,  anesthesin,  etc. 

The  soluble  local  anesthetics  are  those  which  are  injected  into  the  tissue 
with  a  hypodermic  syringe  and  examples  of  such  are  procain,  cocain,  apothesin, 
quinin  and  urea,  alypin,  stovain,  eucain,  etc. 

Action  of  Local  Anesthetics. — According  to  the  conception  of  Preyer, 
local  anesthesia  is  produced  as  follows,  using  cocain  as  an  example:  cocain 
possesses  a  definite  and  distinct  affinity  for  the  protoplasm  of  the  nerve  cell, 
and  \vhen  the  anesthetic  solution  comes  in  contact  with  the  nerve  tissue,  a 
labile  union  is  formed  which  lasts  for  a  short  time,  thus  bringing  about  a 
state  of  anesthesia.  When  this  temporary  union  is  broken,  which  is  brought 
about  by  the  dissemination  and  absorption  of  the  anesthetic,  the  original 
form  of  cocain  is  split  up  into  simpler  or  less  complex  compounds,  and  sen- 
sation returns  to  the  parts  injected.  It  seems  that  the  nerve  tissue  has  the 
power  to  first  combine  or  form  a  temporary  union  in  some  unknown  way 
with  the  anesthetic,  and  after  a  time  it  is  endowed  with  the  power  to  rid 
itself  of  the  anesthetic  by  causing  a  ])reaking  down  of  the  compound.  All 
local  anesthetics  to  be  effective  should  be  capable  of  absorption,  therefore, 
if  a  soluble  local  anesthetic  is  applied  topically  to  the  mucous  membrane, 
absorption  takes  place  and  a  superficial  anesthesia  is  produced.  If  a  local 
anesthetic  is  applied  to  the  unbroken  skin,  no  anesthesia  will  be  produced 
as  the  horny  layer  of  the  skin  prevents  absorption  and  the  anesthetic  so- 
lution must  therefore  be  injected  with  a  hypodermic  syringe  in  order  that 
the  solution  reach  the  terminal  nerve  endings.  When  injecting  the  solu- 
tion into  the  tissue  it  is  imperative  that  rapid  absorption  by  the  injected  part 
be  prevented,  which  is  accomplished  by  two  methods,  firstf  by  the  addition  of  a 
vaso-constrieting  drug  to  the  injecting  solution,  such  as  adrenalin  or  synthetic 
suprarenin;  second,  by  the  application  of  a  bandage  near  the  point  of  injection. 
The  latter  method  is  of  little  or  no  value  in  block  anesthesia  for  oral  and  dental 
surgery,  as  it  is  difficult  or  impossible  to  apply  the  bandage,  owing  to  the 
shape  of  the  anatomic  parts  of  the  head  and  neck,  but  the  bandage  has  prac- 
tical merit  for  general  surgery,  as  for  the  amputation  of  an  extremity,  such 
as  a  toe,  finger,  arm,  or  leg. 

Paralyzant  analgesics  are  not  only  of  value  in  the  production  of  local 
anesthesia  for  surgery,  but  are  valuable  in  the  treatment  of  certain  reflex  con- 
ditions, such  as  hypersensitiveness  of  the  mucous  membrane  of  the  mouth, 
especially  in  the  soft  palate  region.  Many  operators  have,  no  doubt,  experi- 
enced difficulty  in  taking  impressions  for  dentures  in  the  mouths  of  certain 
patients. 

Nruralf/ia  is  also  helped  many  times  by  the  application  of  a  local  anesthetic. 

Within  recent  years  the  therapeutic  value  of  local  anesthetics  in  the 
treatment  of  inflammation  has  been  called  to  the  attention  of  the  profession 
and  they  have  been  employed  by  many  of  its  members. 
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Speiss  was  one  of  the  first  to  advocate  a  local  anesthetic  in  the  treatment 
of  inflammation.  lie  says:  *'\Vhen  the  exposed  nerve  fibers  are  brought  in  di- 
rect contact  with  the  anesthetic,  they  at  once  become  insensible,  but  the  anes- 
thetic must  not  interfere  with  the  blood  vessels  or  act  as  a  vasoconstrictor.  The 
important  factor  in  this  treatment  seems  to  be  to  bring  and  to  hold  the  local  anes- 
thetic in  close  contact  with  the  wound  surface  until  all  subjective 
pain  is  more  or  less  abolished,  and  to  keep  the  wound  surface  in  this  analgesic 
state.'*  Procain  is  ideal  for  this  purpose  and  does  not  possess  the  vasocon- 
stricting  power  of  cocain,  and  is  ideal  to  treat  abraded  and  lacerated  tissue, 
antrum  cases,  painful  sockets,  etc. 

NERVE  COMPRESSION  AND  ANEMIA 

Anesthesia  produced  through  the  method  of  nerve  compression  and  anemia 
is  of  little  importance  to  the  oral  aiul  dental  surgeon  with  the  exception 
that  it  can  be  used  to  advantage  to  reduce  or  eliminate  the  pain  while  ad- 
vancing the  needle  through  th(»  skin  for  extraoral  injections.  The  compression 
of  nerve  trunks  was  one  of  the  first  methods  to  be  of  any  real  service  in  local 
anesthesia.  It  was  i)racticed  in  the  Si'ventecnth  Century  by  the  Arabs,  and 
even  at  the  present  time  some  special  bandage  or  tourni(iuet  is  employed  to 
produce  compression. 

The  Tourniquet. — The  best  form  of  t(mrni(iuet  used  today,  and  which  is 
indeed  a  very  popular  one,  is  known  as  the  Esmarch  elastic  bandage.  AVhen 
this  bandage  is  properly  ai>i)lied,  it  will  in  most  cases  produce  anesthesia 
of  the  part  distal  to  the  bandage.  It  can  be  used  for  minor  operations  on 
the  toes  and  fingers.  This  plan  of  ])roducing  local  anesthesia  will  never 
become  popular  on  account  of  the  pain  the  bandage  produces  from  pressure, 
the  time  necessary  to  produce  anesthesia  and  its  uncertainty.  Prolonged  com- 
pression, as  from  a  bandage,  may  lead  to  atrophic  changes.  A  striking  ex- 
ample of  this  is  in  paralysis  of  the  arm  following  a  general  anesthetic  when 
the  muscles  have  been  completely  relaxed  and  the  arm  allowed  to  hang  over 
the  edge  of  the  operating  table  or  in  some  abnormal  position  which  causes  com- 
pression on  the  branches  of  the  brachial  plexus,  thus  producing  complete  anes- 
thesia or  paralysis. 

There  is  also  danger  of  causing  gangrene  if  pressure  is  applied  to  a 
part  extending  over  a  period  of  time,  especially  if  the  pressure  is  combined 
with  anemia  of  the  tissue. 

Esmarch  Bandage. — The  application  of  the  Esmarch  bandage  to  an  ex- 
tremity for  confining  the  local  anesthetic  which  is  given  under  ** intravenous 
anesthesia,''  is  of  great  value.  The  analgesic  or  numbing  effect  caused  by  pres- 
.sure  upon  any  part  of  the  body  is  well  known  to  all.  Almost  every  individual 
has  had  the  experience  of  his  foot  or  arm  *' going  to  sleep,''  so-called  by  the 
layman,  which  is  caused  by  pressure  on  the  arm  or  limb  in  being  held  in  an 
abnormal  position  indefinitely.    It  is  possible  to  carry  the  analgesic  stage  to 
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such  a  depth  as  to  cause  depression  of  both  the  painful  and  tactile  impressions. 
The  analgesic  effect  is  produced  in  two  ways: 

1.  By  a  diminution  of  blood  in  the  part. 

2.  By  thoroughly  paralyzing  the  nerve  endings  of  the  part  due  to  the 
pressure. 

As  before  stated,  nerve  compression  is  of  no  practical  value  in  oral  and 
dental  operations,  with  the  exception  of  producing  a  local  analgesic  effect 
of  the  skin  where  the  needle  is  to  be  inserted  through  it  for  making  extraoral 
injections.  This  is  accomplished  by  picking  up  the  skin  between  the  thumb 
and  index  finger  and  squeezing  it  considerably  for  two  or  three  minutes,  which 
will  produce  anemia  of  the  part,  and  the  pressure  will  paralyze  the  peripheral 
nerve  endings  which  will  render  the  part  partially  insensitive. 

REFRIGERANT  ANALGESICS 

Refrigerant  analgesics  are  those  substances  which  cause  a  rapid  abstrac- 
tion of  heat  from  the  tissues,  thereby  producing  diminished  sensation,  and 
their  prolonged  application  produces  local  anesthesia.  The  temperature  of 
the  tissues  is  rapidly  lowered,  and  the  terminal  nerve  endings  are  rendered  in- 
capable of  receiving  painful  afferent  impulses. 

The  method  of  producing  local  anesthesia  through  the  application  of 
refrigerant  agents  has  in  the  past  been  used  to  considerable  extent,  but  at  the 
present  time  has  been  replaced  by  more  efficient  methods.  Arnott  in  1848 
employed  the  ''means  of  cold"  in  producing  anesthesia  for  surgery.  He  em- 
ploved  a  mixture  of  ice  and  salt  which  was  placed  in  rubber  bags  and  ap- 
plied to  the  part  to  be  operated.  Anesthesia  was  confined  to  the  outer  part 
of  the  skin  and  practically  no  anesthesia  was  obtained  in  the  tissues  ex- 
tending beneath  the  surface.  This  method  is  of  exceptional  value  in  skin 
grafting  by  Reverdin's  method,  where  small  fragments  of  epidermis  are  re- 
moved. The  author  has  removed  small  pieces  of  epidermis  for  the  purpose 
of  skin  grafting  by  applying  ice  to  the  skin  and  allowing  it  to  remain  for 
several  minutes;  the  anesthesia  is  sufficient  to  allow  the  skin  to  be  removed 
without  pain  to  the  patient. 

Sulphuric  Ether. — Sulphuric  ether  was  first  used  as  a  refrigerant  anal- 
gesic by  dropping  it  into  the  wound. 

As  stated,  Richardson  devised  the  first  spraying  apparatus  whereby 
the  ether  could  be  sprayed  in^on  the  field  of  o])eration.  He  also  used  chloro- 
form in  the  same  ap})aratns.  This  ether  sju'ay  was  equi|)ped  with  a  metal 
tube,  on  the  end  of  which  was  attached  a  very  fine  i)()int.  To  the  metal  tube 
was  attached  a  nil)l)cr  bull)  which  was  used  to  force  air  into  the  bottle  which 
displaced  tlie  solution.  AVhen  the  ether  Avas  spi'ayed  against  the  tissue 
it   evaporated  quickly,   thorcliy   lowering   the   tissue   temperature.     It   is   an 
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easy  matter  to  reduce  the  temperature  to  a  minimum  of  20°  C,  with  the 
ether  spray. 

Technic. — The  technic  for  using  the  ether  spray  is  to  hold  the  nozzle  at 
a  distance  of  6  cm.  from  the  part  to  be  anesthetized  while  a  small  spray  is  di- 
rected upon  the  part.  A  pure  water-free  ether  is  necessary,  similar  to  that 
used  for  general  anesthesia,  having  a  boiling  point  of  95°  F.,  and  a  specific 
gravity  of  .720. 

Ethyl  ether  has  a  chemical  formula  of  (02115)20,  and  for  the  best  re- 
sults it  should  be  at  least  95  per  cent  pure.  Its  boiling  point  is  95°  F., 
is  highly  volatile  and  inflammable,  and  when  its  vapor  is  mixed  with  air 
and  ignited,  it  will  explode  violently.  It  should,  therefore,  not  be  used  near  a 
flame  or  an  actual  cautery. 

Ethyl  Chlorid. — This  compound  has  the  chemical  formula  of  C2H5CI. 

Synonyms. — Kelene;  narcotile  and  autidolorine.    It  is  a  colorless,  highly 


Fig.  14. — tthyl  chlorid  container,  composed  of  glass  and  etiuipped  with  a  metal  nozzle. 


volatile,  mobile  liciuid,  ami  has  a  characteristic,  agreeable  odor  and  burn- 
ing taste.  It  boils  at  55""  F.,  and  is  highly  inflammable  and  should  not  be 
employed  near  a  flame  or  actual  cautery.  It  is  best  preserved  in  hermetically 
.sealed  glass  or  metal  containers. 

In  1867  Rottenstein  employed  ethyl  chlorid  as  a  refrigerant  in  the  pro- 
duction of  local  anesthesia.  Within  a  short  time  it  became  very  popular  in  ])oth 
the  medical  and  dental  professions.  When  it  was  found  that  ethyl  chlorid 
would  produce  local  anesthesia,  it  caused  the  ether  spray  to  be  abandoned. 
Ethyl  chlorid  is  more  volatile,  has  a  lower  boiling  point,  will  produce  evapora- 
tion much  quicker,  and  is  far  more  pleasant  to  the  patient  than  ether. 

The  most  efficient,  highly  volatile  agents  are  ethyl  chlorid,  methyl  chlorid, 
rhigolene,  and  carbon  dioxid  gas.  These  agents,  when  released  from  i)ressure 
from  their  container,  at  ordinary  room  temperature  change  rapidly  to  a 
gas.  These  agents  were  formerly  manufactured  abroad,  especially  in  Switzer- 
land and  France,  but  within  recent  years  they  have  been  ])reparcd  in 
the  United  States,  and  their  purity   is  equal   to   the   imported   compounds. 
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Ethyl  chlorid  is  put  up  in  10  to  100  c.c.  in  either  glass  or  metal  con- 
tainers. These  tubes  are  very  efficient  because  they  contain  a  metal  cap 
with  a  right  angle  tube,  and  when  ready  for  use  a  small  lever  is  raised 
which  allows  the  ethyl  chlorid  to  escape  through  a  capillary  opening.  The 
anesthetizing  power  of  highly  volatile  refrigerant  agents  is  in  inverse  pro- 
portion to  their  boiling  point  and  the  lowering  of  the  tissue  temperature 
is  caused  by  rapid  absorption  by  the  dissipation  of  heat.  The  intensity  and 
rapidity  of  anesthesia  depends  upon  the  vascularity  of  the  tissue.  Tissue 
wiiich  is  highly  vascular  is  more  difficult  to  anesthetize  than  tissue  which 
is  not  vascular.  It  must  be  borne  in  mind  that  the  compound  sprayed 
upon  the  tissue  has  no  definite  therapeutic  or  narcotic  action  on  the  periph- 
eral sensory  nerves  at  the  point  where  it  is  applied,  but  anesthesia  is  induced 
by  the  a])straction  of  heat  from  the  tissues. 

A  temperature  of  35^  C.  can  be  easily  reached  if  ethyl  chlorid  is  properly 
applied  to  the  tissue.  This  rapid  evaporation  first  causes  an  immediate  red- 
dening of  the  skin,  rapidly  followed  by  an  area  of  whiteness  which  indicates 
that  the  skin  is  frozen.  The  spray  should  be  held  a  distance  of  fifteen  inches 
from  the  surface  receiving  the  solution.  If  the  operation  is  on  a  part  in 
Avhich  the  vascularity  can  be  controlled,  much  better  results  \vill  be  obtained 
by  the  refrigerant  method,  because  a  deeper  and  longer  anesthesia  can  be 
secured  than  in  tissue  that  is  vascular.  When  the  anesthetic  is  applied 
to  a  part  that  is  bloodless,  or  nearly  so,  great  care  should  be  exercised  to 
prevent  permanent  injury. 

In  addition  to  ether,  ethyl  chlorid,  and  methyl  chlorid,  we  have  liquid 
nitrous  oxid,  liquid  or  solid  carbon  dioxid  and  liquid  air.  Liquid  carbon 
dioxid  is  also  known  as  carbon  dioxid  snow.  These  last-named  compounds 
should  never  be  used  for  anesthetic  purposes.  Carbon  dioxid  snow  is  used 
by  dermatologists  in  tlie  treatment  of  skin  diseases.  There  have  been  placed 
on  the  market  certain  mixtures  of  ethyl  and  methyl  chlorid  in  all  kinds  of 
proportions  under  the  trade  names  of  coryl,  methethyl,  anesthyl,  which  have 
been  employed  to  a  considerable  extent  in  dental  and  oral  surgery,  as  well 
as  in  general  surgery.  The  production  of  local  anesthesia  through  the  me- 
dium of  refrigerant  agents  has  been  attemi)ted  in  numerous  ways,  but  the 
compound  Avhich  is  the  most  popular  is  undoubtedly  ethyl  chlorid.  There- 
fore, we  will  consider  the  practical  application  of  this  agent. 

Local  Anesthesia  by  Ethyl  Chlorid. — The  practical  application  of  ethyl 
chlorid  is  of  value,  if  it  is  used  when  indicated,  and  if  the  attempt  is  not 
made  to  socun^  anesthesia  of  deeper  parts  or  of  inflamed  tissues.  Ethyl 
chlorid  is  ])ut  up  in  such  convenienl  form  at  tlie  present  time  that  the  dentist 
or  physician's  e(iui])nicn1  is  not  eomplcte  without  it.  It  is  a  method  that  can 
be  ai)plicd  with  practically  no  previous  training;  about  the  only  thing  that 
must  be  observed  is  cin  ovcrfreezing  of  the  tissue. 

Disadvantages. — This  method  has  five  disadvantages  which  are  as  fol- 
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1.  Anesthesia  is  superficial,  hence  only  minor  operations  can  be  performed. 

2.  If  the  ethyl  chlorid  has  frozen  the  part,  it  is  difficult  to  differentiate 
inflamed  or  diseased  tissues  from  normal  tissues. 

3.  The  freezing  of  the  tissues,  especially  if  they  are  slightly  inflamed, 
will  cause  pain. 

4.  If  used  in  cases  of  pulpitis  or  acute  pericementitis,  it  causes  terrific 
pain. 

5.  It  should  not  be  used  near  an  open  flame. 

Advantages. — The  advantages  of  this  method  are  summed  up  as  fol- 
lows : 

1.  Ease  of  application  and  convenience  with  which  it  can  be  given. 

2.  There  is  practically  no  danger  connected  with  it,  with  the  exception 
of  overfreezing  the  tissues. 

3.  It  quickly  produces  anesthesia  of  the  mucous  membrane  and  skin,  if 
properly  applied. 

4.  The  anesthesia  produced  in  superficial  tissues  makes  it  an  efficient 
agent  to  eliminate  the  pain  in  the  hypersensitive  patient  when  inserting  the 
needle  at  the  starting  point. 

This  method  should  not  be  used  for  exodontia  operations,  because  the 
prolonged  application  of  the  anesthetic  is  often  more  painful  than  the  opera- 
tion itself,  and  there  is  really  no  indication  for  ever  using  it  for  such  opera- 
tions, for  the  reason  that  we  have  more  efficient  methods  at  our  disposal, 
such  as  block  anesthesia  and  nitrous  oxid-oxygen  anesthesia.  The  author 
speaks  from  experience  when  he  makes  this  statement,  because  he  had  a 
tooth  removed,  and  the  pain  caused  from  the  ai)|)lication  of  the  compound 
was  far  more  excessive  and,  no  doubt,  lasted  much  longer  than  would  have 
been  the  case  if  the  tooth  had  been  extracted  without  an  anesthetic.  The 
author  advises  that  ethyl  chlorid  be  used  for  operations  which  involve  only 
the  superficial  structures. 

Since  the  advent  of  nerve  blocking  thi^re  is  no  particular  use  for  the 
ethyl  chlorid  spray  other  than  to  use  it  as  a  preliminary  agent  for  rendering 
the  mucous  membrane  anesthetic,  and  then  it  is  only  necessary  in  the  hyper- 
sensitive or  nervous  individuals. 

Technic. — The  technic  for  applying  ethyl  chlorid  to  the  mucous  membrane 
of  the  skin  is  as  follows:  The  Gebauer  tube,  which  contains  the  ethyl  chlorid, 
is  equipped  with  a  nozzle  which  is  cai)able  of  allowing  a  small  stream  to  es- 
cape. The  stream  is  directed  upon  the  j)art  to  be  anesthetized  and  is  held 
there  until  the  tissue  turns  white  and  is  covered  with  snow.  It  is  well 
to  apply  vaseline  to  the  tissues  around  the  i)art  to  be  anesthetized,  and 
good  practice  to  use  gauze  sponges  as  a  packing  to  prevent  the  ethyl  chlorid 
from  running  back  into  the  throat.  It  is  necessary  to  operate  as  (quickly 
as  possible  while  the  anesthetic  effect  lasts,  for  it  only  takes  a  short  time 
for  the  tissues  to  become  normal. 


CHAPTER  VI 

CLASSIFICATION  OF  NERVOUS  SYSTEM 

The  great  nervous  mechanism  in  man  is  composed  of  two  systems;  first, 
the  cerebrospinal,  and  second,  the  sympathetic,  which  are  intimately  connected. 
These  two  great  nervous  systems  are  divided  again  as  follows: 


CEREBROSPINAL  NERVOUS  SYSTEM 


Cranial  nerves 
Spinal  nerves 

Cerebrospinal  axis 


}Pcrii)heral  nervous  system 


I  Brain 
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SYMPATHETIC  NERVOUS  SYSTEM 


^^\l 


.  Craniosacral  part 
Thoracico-lumbar  part 


The  neurones  of  the  sympathetic  by  their  position  fall  into  two  groups: 

1.  Central  neurones,  whose  cell  bodies  lie  in  the  brain  and  cord. 

2.  Ganglionic  neurones,  whose  cell  bodies  are  contained  in  the  ganglia  of 
cranial  and  spinal  nerves  and  in  the  vertebral,  prevertebral  and  terminal 
ganglia  of  the  sympathetic  system. 

Sympathetic  neurones  are  efferent  and  afferent  in  function;  the  efferent 
neurones  innervate  involuntary  muscles  and  glands  (and  the  sacroplasm  of 
voluntary  muscles — J.  Ramsey  Hunt);  the  afferent  neurones  supply  viscera 
and  probably  the  sacroplasm  of  voluntary  muscles.  The  cerebrospinal  nerves 
supply  the  disks  or  sacrostyles  of  voluntary  muscles. 

The  division  of  the  sympathetic  into  cranio-saeral  and  thoracico-lumbar 
parts  is  physiological  rather  than  anatomical  and  has  been  determined  by  the 
response  of  these  two  parts  to  various  drugs. 

The  cranio-saeral  sympathetic  includes  the  sympathetic  neurones  of  the 
third,  fifth,  intermediate,  ninth,  tenth  and  eleventh  cranial  nerves,  and  of  the 
second  and  third  or  third  and  fourth  sacral  nerves,  together  with  their  as- 
sociated ganglionic  neurones  whose  cell  bodies  lie  in  the  ciliary,  spheno- 
palatine, otic  and  submaxillary  ganglia  of  the  trigeminal  nerve  and  in  the 
ganglia  of  the  cardiac,  celiac,  pelvic  and  other  plexuses. 

The  functions  of  the  cranio-saeral  sympathetic  are : 

1.  Pupillary  constriction. 

2.  Accommodation  for  near  vision. 

3.  Motor  to  tensors  of  palate  and  tympanic  membrane. 

4.  Viscero-motor  to  muscle  of  trachea  and  bronchi,  of  lower  esophagus. 
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stomach  and  intestine  down  to  splenic  flexure,  and  to  longitudinal  muscle  of 
the  rectum,  bladder,  uterus,  etc. 

5.  Viscero-inhibitory  to  circular  fibers  of  rectum,  bladder,  uterus,  etc. 

6.  Cardiac  inhibitory  to  ganglia  of  the  heart. 

7.  Secretory  to  salivary  glands  and  other  glands  of  the  mouth,  throat, 
nose,  orbit ;  trachea  and  bronchi ;  esophagus,  stomach,  liver,  pancreas,  etc. 

8.  Vaso-dilator  to  vessels  of  salivary  and  other  glands. 

Thoracico-lumbar  sympathetic,  called  sympathetic  proper  because  it  con- 
tains the  ganglionated  sympathetic  trunk,  includes  the  sympathetic  neurones 
of  the  thoracic  and  first  two  lumbar  nerves  which  form  the  white  rami  com- 
municantes,  together  with  their  associated  ganglionic  neurones,  the  cell  bodies 
of  which  form  the  vertebral  ganglia  of  the  sympathetic  trunk,  the  prevertebral 
ganglia  of  the  cardiac,  celiac  and  pelvic  plexuses  and  other  collateral  and 
terminal  ganglia. 


GANGLIA  OF  SYMPATIIFJTIC  PROPER 


1.  Vertebral  in  sympathetic  trunk  (22-24). 

2.  Prevertebral  or  collateral  in  cardiac,  celic, 
pelvic  and  other  plexuses. 

3.  Terminal  in  orprans,  in  circulatory,  respira- 
tory, alimentary  and  genitourinary  tracts. 


The  vertebral  ganglia  of  the  sympathetic  trunk  are  divided  as  follows: 
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The  ganglia  arc  connected  with  the 
central  nervous  system  by  fibers  called 
rami  communicantes. 


The  function  of  the  thoraeieo-lunibar  system  is  as  follows: 

1.  Cardiac  accelerator. 

2.  Secretory. 

3.  Gastrointestinal  inhibitory  and  motor. 

4.  Dilator  to  the  pupil  and  palpebral  fissure. 

5.  Pilomotor  to  the  hair  muscles. 

6.  Vasomotor  to  blood  vessels. 

7.  Involuntary  to  muscles,  as  protrusor  oculi. 

The  peripheral  cerebrospinal  nervous  system  is  divided  into: 
12.  Cranial  nerves. 
31  Spinal  nerves. 

Cranial  Nerves. — 

1.  Optic,  special  nerve  of  sight. 

2.  Olfactory,  special  nerve  of  smell. 

3.  Motoroculi,  a  motor  nerve  to  eyeball,  supplying  all  striated  muscles 
of  orbit,  except  superior  oblique  and  lateral  rectus;  its  sympathetic  fibers 
innervate  the  sphincter  pupillaj  and  circular  fibers  of  ciliary  muscle. 
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4.  Trochlear,  motor  nerve  of  eyeball,  supplying?  the  superior  oblique  mus- 
cles. 

5.  Trigeminus,  the  great  sensory  nerve  of  the  head  and  face  and  motor 
to  the  muscles  of  mastication,  the  mylohyoid  and  anterior  belly  of  digastric ; 
and  through  the  otic  ganglion,  it  innervates  tensor  palati  and  tensor  tympani. 

6.  Abducent,  motor  nerve  to  the  eyeball,  supplying  the  lateral  rectus. 

7.  Facial,  motor  nerve  to  the  muscles  of  expression,  stapedius,  stylo-hyoid 
and  posterior  belly  of  digastric. 

Intermediate  nerve.  The  intermediate  nerve  (glossopalatine  nerve)  is, 
first,  a  nerve  of  special  sense,  taste,  to  the  tongue  anterior  to  the  circunivallate 
papilla*;  common  sensory  to  external  meatus  and  a  part  of  the  auricle;  and, 
second,  a  sympathetic-secretory  and  vaso-dilator  to  the  spheno-palatine  and 
submaxillary  ganglia,  (and  probably  the  otic)  through  which  the  submax- 
illary and  sublingual  and  salivary  glands  (and  probably  the  parotid)  and 
other  glands  of  the  mouth,  throat  and  nose  are  innervated — 

8.  Auditory,  to  the  internal  ear  for  the  special  sense  of  hearing  and 
equilibrium. 

9.  Glosso-pharyngeal,  sensory  nerve  and  nerve  of  taste,  to  the  mucous 
membrane  of  the  fauces  and  base  of  the  tongue,  and  secretory  and  vaso- 
dilator to  parotid  gland  and  small  glands  of  the  mouth  and  tonsils;  motor,  to 
stylopharyngeus. 

10.  Vagus,  a  motor  and  sensory  nerve  supplying  sensory  and  motor 
fibers  to  organs  of  voice  and  respiration  and  the  soft  palate,  the  pharynx, 
esophagus,  stomach,  motor  to  intestines  and  inhibitory  to  heart.  Secretory  and 
vaso-dilator  to  respiratory  and  alimentary  glands. 

11.  Spinal  accessory,  a  motor  nerve  to  the  sternomastoid  and  trapezius 
muscles. 

12.  Hypoglossal,  the  motor  nerve  of  the  tongue  supplying  all  muscles  of 
the  tongue,  except  glosso-palatinus. 

The  cranial  nerves  may  be  classified  as  follows: 

.  Olfactory,  si>ociiil  function  snicU, 
1.  HPKf'JAL       Joi-tic,     *  "  *'        sijrht, 

8KX8K        I  Aiiditorv ,       •*  '•        hoarinjj  and 


cfiuilibriiini, 


MOTOR 


MIXKI) 


Motor  ociili 

Trodiloar 

A  1x1  neons 

Fniial 

Spinal  aceossory 

Ilypo^Hossal 

Trigeminal 
Inlrrnu'diatc 
(ilosso-pharvn^oal 
I^n('unu);:^astric  or  vai 


Tlie  s|)i!ial  nerves  are  divided  as  follows: 

S  (Vrvical.     The  anterior  divisions  of  tlie  upper  four  form  the  cervical 
plexus;  tlu'  anterior  division  of  the  lower  four  together  with  that  of  the  first 


CLASSIFICATION   OF   NERVOUS  SYSTEM  49 

dorsal  form  the  brachial  plexus.  The  posterior  divisions  supply  muscles  and 
skin  of  the  back  of  the  neck  and  occiput. 

12  Dorsal.  Their  posterior  divisions  pass  backward  between  the  trans- 
verse processes  and  divide  into  the  medial  and  lateral  branches  supplying  the 
muscles  and  integument  of  the  back.  Their  anterior  divisions,  called  the  inter- 
costal nerves,  are  distributed  to  the  wall  of  the  thorax  and  abdomen.  Their 
visceral  branches,  as  white  rami  communicantes,  enter  the  sympathetic  trunk. 

5  Lumbar.  Tlie  posterior  divisions  pass  backward  supplying  the  integu- 
ment and  muscles  of  the  back,  and  integument  of  the  gluteal  region.  The 
anterior  divisions  of  the  upper  four  form  the  lumbar  plexus.  Visceral 
branches  from  the  first  two  enter  the  sympathetic  trunk  as  white  rami  com- 
municantes. 

f)  Sacral.  The  posterior  divisions  supply  the  skin  and  muscle  of  the  back 
and  the  skin  of  the  gluteal  region.  The  anterior  divisions  communicate  with 
the  sacral  ganglia  of  the  symj)athetic,  and  the  second  and  third  give  off  vis- 
ceral branches  to  the  pelvie  plexuses  of  sympathetic;  those  of  the  three  upper 
siU'ral  with  the  lumbo-sacral  cord  and  a  branch  from  the  fourth  sacral  unite 
to  form  the  sacral  plexus  which  supplies  the  pelvic  viscera  and  various  mus- 
cles, perineum  and  lower  extremity. 

1  Coccygeal.    Supplies  museles  and  skin  in  the  immediate  region. 

Every  spinal  nerve  may  give  off  a  meningeal  branch  to  the  meninges  of 
the  cord,  and  each  one  receives  a  gray  ramus  communicans  from  the  sympa- 
thetic trunk,  which  supplies  smooth  muscles  and  glands  along  the  nerve*s 
distribution. 

NEURONE 

A  neurone  is  the  histologic  unit  and  the  hij2:hly  specialized  element  of 
the  niTvous  system.  The  system  is  composed  of  thousands  and  thousands  of 
these  minute  divisions  of  nerve  tissue.  A  neurone  is  defined  as  the  nerve 
rell.  a  eell  bcxly,  with  all  its  processes.  It  is  the  anatomical  and  physiological 
unit  whieh  serves  both  for  the  evolution  and  conduction  of  nervous  energy. 
All  neurcnies  which  functionate  are  C(miposed  of  a  cell-body,  an  axone  and 
one  or  more  dendrites.  All  axones  have  the  function  of  carrying  impulses 
away  from  the  cell-body  of  the  neurone;  therefore,  they  are  cellifugal  in  their 
conduetion.  The  dendrites,  on  the  other  hand,  transmit  the  impulses  to  the 
et»ll-b(Mly  and  are  therefore  cellipetal  in  function.  The  deiulrites  terminate  in 
fine  points  in  contact  with  the  end  arborization  of  other  neurones,  or  with  cells  of 
end  organs  from  which  they  receive  impulses.  The  entire  nervous  system  is 
a  mass  of  neurones  which  are  very  closely  packed  together  and  are  in  con- 
stant communication  with  each  other,  but  never  directly  continuous.  A  nerve 
fiber,  axone,  or  dendrite,  from  one  cell  never  anastomoses  with  that  of  an- 
other, as  is  the  case  with  blood  vessels.  Each  neurone  is  aimtomically 
independent  and  its  function  is  to  receive  impulses  from  within  or  without 
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the  body  and  to  modify  and  transfer  them ;  and,  second,  to  send  out  impulses 
in  such  a  manner  as  to  properly  control  the  vital  function  and  keep  the 
individual  in  proper  harmony  with  his  environment.  The  nervous  mechan- 
ism of  the  human  body  is  a  great  regulating,  controlling  and  discharging 
machine;  the  neurones  constitute  the  parts  of  the  machinery;  and  the  force 
which  works  this  machinery  is  called  nervous  energy.  This  great  system  of 
nervous  mechanism  is  divided  into  (1)  the  cerebrospinal  system,  embracing 
the  central  axis  with  all  of  its  peripheral  nerves,  the  cranial  and  spinal;  and 
(2)  the  autonomic  or  sympathetic  nervous  system. 

TRACTS  AND  NERVES 

We  note  from  the  researches  which  have  been  made  within  recent  years  in 
neural  anatomy,  that  the  origin  of  a  central  nerve  tract  is  from  a  nerve  center 
or  centers,  which  may  be  separated  at  a  considerable  distance  from  each 
other.  The  tracts  and  nerves  which  run  between  nerve  centers  and  end  or- 
gans may  transmit  impulses  each  way  and  are  divided  into  afferent,  centrip- 
etal, or  ingoing  and  efferent,  centrifugal  or  outgoing.  The  efferent  tracts  rise 
in  motor  cortex  and  basal  nuclei;  the  efferent  nerves  get  their  origin  in  the 
motor  nuclei  of  cranial  and  spinal  nerves  and  pass  to  the  periphery  dividing 
up  into  numerous  small  branches  supplying  muscles,  etc. 

The  afferent  nerves  of  the  cerebrospinal  system  rise  in  the  ganglia  of  the 
spinal  and  cranial  nerves;  afferent  tracts  rise  in  these  same  ganglia  and  in 
the  nuclei  of  the  cord,  medulla,  pons,  cerebellum,  midbrain  and  interbrain ;  the 
afferent  paths  formed  by  these  tracts  terminate  in  the  thalamus  and  in  the 
common  sensory  and  special  sensory  cortex  of  the  cerebrum.  The  afferent  or 
sensory  nerves  are  divided  into  the  nerves  of  general  sensation  and  the 
nerves  of  special  sensation.  The  nerves  of  general  sensation  are  those  for 
transmitting  impulses  of  pain,  heat,  cold,  touch,  pressure,  tension,  localiza- 
tion, position  and  movement,  and  the  nerves  of  special  sense  are  those  of 
sight,  smell,  taste,  hearing  and  equilibrium. 

The  peripheral  nervous  system  is  endowed  with  end  organs.  The  end 
organs  of  efferent  nerves  are  muscles  and  glands.  Their  object  is  to  allow  the 
proper  utilization  of  efferent  impulses  in  different  parts  of  the  body.  The 
receptive  end  organs,  end  organs  for  afferent  nerves,  such  as  the  eye,  ear, 
terminal  corpuscles,  etc.,  have  for  their  object  adaptation  to  particular  stimuli 
and  lowering  of  the  threshold  of  adequate  stimulus.  The  end  organs  are 
delicate  and  in  some  cases  complex  arrangements  of  nervous  and  other  tis- 
sue at  the  periphery  of  the  nerve.  In  some  cases,  the  end  organ  is  nothing 
but  the  terminal  fiber  of  the  nerve  which  is  void  of  a  medullary  sheath  and 
neurilemma,  nothing  being  left  but  the  axis-eylinder  which  forms  a  plexus 
that  arborizes  around  and  between  the  cells. 

An  efferent  nerve  is  one  which  carries  impulses  to  the  periphery.  The 
efferent  nerves  are  divided  into  three  classifications,  which  are  as  follows : 
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First,  motor  nerve  which  supplies  voluntary  or  striped  muscle,  heart  muscle, 
food  muscle,  which  includes  the  vaso-constrictor  and  vaso-dilator  nerve  by 
which  blood  pressure  is  controlled.  Second,  the  secretory'  nerve  which  acts 
upon  prlands  and,  thinly  the  inhibitory  nerve  \vhich  controls  muscular  move- 
ment and  secretion. 

The  afferent  peripheral  nerve  fibers  arise  in  cranial  and  spinal  ganglia. 
They  terminate  distally  in  end  organs,  which  are  capable  of  taking  up  various 
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Termini 
branchei 


15.— An    cffiTcnt    neurone    and    an    afferent    neurone.      A.    Efferent    neurone;    /?,    afferent    neurone. 

(Redrawn   from    IJruhaker.) 


impressions,  and  they  conduct  the  impulses  towards  the  brain.  The  afferent 
nerve  serves  the  purpose  of  conducting  impulses  M'hich  arouse  sensation  and 
reflex  action.  The  afferent  fibers  form  connections  with  special  'end  organs, 
such  as  end  bulbs  of  Krause,  tactile  and  pacinian  corpuscles,  the  retina,  the 
spiral  organ  of  Corti,  etc.  These  end  organs  are  capable  of  taking  up  various 
impulses  which  are  carried  over  the  afferent  fil)ers  to  the  brain  and  both  ex- 
cite reflexes  and  induce  sensations.     Everv  dentist  is  familiar  with  the  sensi- 
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tiveiiess  of  the  dento-enamel  junction  of  a  tooth.  The  cutting  of  the  tooth  at 
enamel  junction,  therefore,  causes  more  pain  than  when  the  cutting  is 
nearer  the  pulp.  The  cutting,  burring  or  chiseling  sensation  is  transmitted 
to  the  odontoblasts,  then  to  the  dental  pulp  and  over  the  various  afferent 
fibers  to  the  sensory  area  in  the  brain. 

THE  NERVE 

A  nerve  is  defined  as  a  cord-like  structure  which  has  the  power  to  convey 
impulses  from  one  part  of  the  body  to  the  other.  Therefore,  a  nerve  transfers 
impulses,  both  afferent  and  efferent,  to  various  parts  of  the  body  and  regulates 


I'ig.  1<>. — Transverse  section  of  a 
nerve:  a.  epinciirumi;  />,  perinenriuin; 
r.  endoneurinm;  d,  section  of  a  single 
*iber   (Lcroy).* 


Fig.  18. — I.ongitinlinal  i\ 
bcr,  (liagrainniatic:  a.  axis- 
cylinder;  b,  medullar  v 
sheath;  c,  neurilemma;  d, 
nucleus;  c,  node  of  Ranvicr 
(Lcroy). 


K  i  R.  17. — Longitudinal 
section  through  a  nerve-fiher; 
a.  rd)ril«  of  axis-cylinder;  h, 
neurilemma;  c,  segments  of 
Lantermann. 


Fig     19. — Xerve-cell    with   dendrites   ending 
in   claw-like   telodendria.     a,   neuraxis;    b.   te- 
.lodendrion. 


the  activity  of  all  organs  and  muscles.  A  nerve  consists  of  a  connective 
tissue  sheath,  called  the  epineurium,  which  surrounds  the  entire  nerve  and  in- 
closes ])undles  of  nerve  fibers  called  funiculi;  each  bundle  is  in  turn  sur- 
rounded by  its  own  sheath,  called  perineurium,  and  these  various  bundles  or 
funiculi  are  again  separated  or  divided  by  septa  of  connective  tissue,  each 
called  endoueurium.  Each  white  fiber  is  made  up  of  an  axis-cylinder,  a 
medullary  sheath,  and  a  surrounding  neurilemma.  The  medullary  sheath  of 
the  nerve  fiber  is  iiiterru])ted  at  intervals  of  about  one  mm.  by  annular  con- 
strictions which  are  called  the  nodes  of  Ranvier,  and  each  segment  included 
between  two  nodes  has  a  neurilemma  luicleus  which  is  situated  on  the  inner 
surface  of  the  neurilemma.     The  axis-cylinder  which  is  surrounded  by  the 

*Figs.    16,    17,    18,   and   19  arc  reproduced   from    the  American   Illustrated   Medical    Dictionary. 
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medullary  sheath,  continues  throughout  the  length  of  the  nerve  fiber;  it  is 
the  essential  part  of  the  nerve  fiber  and  every  axis-cylinder  is  to  be  regarded  as 
a  prolongation  of  the  axone  of  some  nerve  cell  or  the  dendrite  of  a  bipolar 
neurone. 

A  nerve  may  contain  at  least  two  kinds  of  fibers,  the  medullated  and  the 
non-medullated.  The  non-medullated  are  called  grey  fibers;  they  consist  of 
an  axis-cylinder,  or  central  core,  inclosed  in  a  nucleated  sheath.  The  non- 
medullated  fibers  compose  the  sympathetic  nerves;  however,  this  type  is  found 
in  many  nerves  of  the  cerebrospinal  system.  The  medullated  or  white  fibers 
contain  an  axis-cylinder,  the  most  essential  part  of  the  nerve  fiber,  and  a  di- 
rect prolongation  of  the  nerve  cell,  the  white  substance  of  Schwann  and  a 
neurilemma.  The  segmented  myelin  sheaths  are  subdivided  by  clefts  called 
the  Schmidt-Lanterman  lines. 

The  neurilemma  surrounds  the  axis-cylinders  of  all  peripheral  nerves,  ex- 
cept the  optic  and  olfactory  nerves.  The  neurilemma  is  not  found  within  the 
brain  and  spinal  cord;  it  separates  the  segments  of  myelin  at  the  constrictions 
called  nodes  of  Ranvier.  The  myelin  sheath  is  composed  of  fatty  material 
which  acts  as  an  insulator  and  protects  the  axis-cylinder.  When  a  nerve 
trunk  divides  into  branches  the  connective  tissue  which  surrounds  the  nerve 
follows  its  various  branches,  and  when  the  nerve  trunk  finally  becomes  di- 
vided to  a  point  where  it  is  just  a  single  fiber,  the  perineural  and  endoneu- 
ral connective  tissue  sheath  still  remains  and  is  called  the  sheath  of  Ilenle. 

NERVE  DEGENERATION 

In  1850  Waller  discovered  that  a  nerve  fiber  which  is  severed  from  the 
(M'll  body  out  of  which  it  grew,  would  sooner  or  later  undergo  degeneration. 
This  has  ])een  called  Wallerian  degeneration  and  is  evident  within  forty- 
right  hours  after  section  and  is  almost  complete  by  the  fourteenth  day. 
Wallerian  degeneration  consists  of  the  disintegration  of  the  myelin  into 
droplets  and  globules  of  granular  lipoid  substances,  and  the  breaking  up  and  a 
gradual  disappearance  of  the  nerve  fiber.  Later  the  myelin  debris  is  ab- 
sorbed. In  the  case  of  a  peripheral  nerve,  which  is  endowed  with  a  neuri- 
lemma, there  is  proliferation  of  the  nuclei  of  the  neurilemma,  and  the  forma- 
tion of  a  band  fiber,  which  guides  the  cone  of  growth  in  regeneration.  It  has 
been  found  that  the  part  of  the  fiber  which  is  connected  with  the  cell  body, 
that  is,  the  central  stump,  does-  not  suffer  degeneration,  it  being  only  the 
peripheral  portion  which  is  severed  from  the  central  part.  In  case  a  periph- 
eral nerve  is  severed  the  central  stump  will  very  soon  show  evidence  of 
regeneration;  but,  in  case  the  location  is  within  the  brain  or  spinal  cord,  re- 
generation does  not  take  place  with  any  degree  of  success  in  man  and,  in- 
stead of  having  regeneration,  the  opposite  takes  place,  as  signs  of  degenera- 
tion slowly  appear  in  the  cell  body  soon  after  the  injury  and  this  is  called 
Nissl  degeneration. 
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NEKVE  REGENERATION 


In  ease  a  neurone  or  nerve  filler  is  destroyed  in  nnin.  it  is  not  replaced 
Ijy  proliferation  of  other  nmirones  or  nerve  Hhers,  iis  the  remaining  nerve 
substance  does  not  exliilnt   iiiitutie  or  direct  division.     However,  it  is  a  well 


Fig»   20* — ^Wet   aiictlijnuL'al   specinicii    frhowing   i^ex'cii    cross   sections   at   variuits   Irvclji. 
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known  fact  that  regeiieratiun  of  a  jiei-ve  may  follow  Ww  mittiug  of  it;  this 
no  doubt  has  boen  experienced  by  many  (»ral  siir'»:eons  who  have  performed 
nerve  reseetion  in  tlit:  treatment  of  tic  douldureiix.  The  rejjeneration  of  a 
nerve  fiber  is  now  known  to  be  simihir  to  its  nriginal  fonnalion  and  the 
process  throiicrh  which  it  goes  i?;  as  foHows: 

A  soft  mass,  the  eone  cd*  ^jrowlfu  t'oivnrs  on  the  distfd  end  of  tlie  eetdral 
stump  at  the  poiid  of  seve ranee,  or  in  (rlhen^  words,  on  tlie  part  wliieh  is  con- 
nected with  I  be  tn>ll  bodv.    This  soft  sMhslnticc  winch  is  iii  I  be  form  of  a  eone 


T,  Sit(»araciifioM  sp'^c;  2,  centrum  icmiovalc  of  cerebrum;  3,  superior  sagUul  sinus  (amcrior  pari) 
in    fmlx  cerebri;   4,   icalf);   5,  dura   mater;   6,   cranial   bone;    7,   fiilx    cerebri   and   8,   superior   sagitul   einus 


d 
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grows  poripherally,  followinjr  the  Ijand-filitT  developtHl  from  the  neiirilemTnfi 
m\d  frradiially  fills  the  hnratioii  of  ihe  original  fiber.  The  rei^eiieration  of  a 
urrve  liber  seems  to  he  ifoveriied  by  some  strong  neurotropic  force,  Siieh 
force  seems  to  be  iocaled  in  the  neurilemma  cells  which  formerly  surrounded 
Uie  primary  nerve. 


Fig.  22. 

1,  Uura  tnatcr;  2,  calcannc  fii»urc  and  visual  corlci;  3,  opiic  radiation;  4,  dentate  fascia;  5,  crvt»  of 
tnrni.v;  6.  thaSatnus;  7.  intnsx^crsc  tcmi>oral  gyri  (auditory);  *t,  g>Ti  of  the  island  of  Rcil;  9,  cbustrum; 
JO,  external  capstilc;  11,  fornix;  12,  anicrior  horn  of  latc^ra^  ventricle;  I  J,  falx  cerebri;  14,  tplenuim  of 
corpui  callosum;  15.  septum  pelluciduni;  J6,  caudate  nucleus  of  corpus  striatum;  17,  frontal  pAit  of 
micrral  capsule  (superior  lamina  I;  IS,  Icutiform  tnicltus  of  corpus  striatum;  19,  occipital  part  of  intenuil 
capsule  (*ui>crior  lamina  J;  20,  tliinl  ventricle;  2),  hippocampus;  22,  glomus  choruidctini  in  inferior  born  of 
lateral   ventricle;   2J,   gyrus  hippocampi;  24*  falx  cerebri. 
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Fff.  2S. 

I,  VTf*ntmi  •luu*e».  .?,  orliital  conicnttj  J.  (r*'V'>«  rrttMs;  4,  potterior  orbital  nyviis;  5,  lenipor?il  loKr; 
A,  |ioti»,  hAAiUr  |i#rt;  ?.  linrhitim  coninnetivarn;  H,  tcntoriiira  cerrbcll*;  V,  cer^brUar  bcmbphcre;  10.  mii\m- 
f^,-i..>...A  >..-trp;  ij,  fjii)^  crrcbetU;  li*  corpi;B  niedultare  of  cerebclluni;  IJ,  superior  iatiterior)  mcUulUry 
►'  irth  vrnificlc;    |5,  cnulotnotor   nerve  <third)j    lb,  basilar  artery;    17,  internal  caroitd  artery; 

1^  raJ  orbital  gyrut. 
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Fig.  24, 

1,  XaMil  sci^vim;  .?,  ijonnuoit  na:>»al  iiitntiis:  3.  niirlflt<<  uuiKhn  nr  turbtnnli;  4,  nfi«^ut^Uaryn;\;  5,  itarutitl 
gland;  6,  medulla  »ib!ongata;  7,  po*itnor  notch  uf  cerebellum:  4t*  wtnon  of  ocdpital  Ikhic;  9,  cervUclIum; 
10,   cxterrtat  acoualic   meatus;    11,   parutid  gland;    12,  unddle  meatus. 


1*  Siipcnor  incisors;  2,  icction  of  ramus  of  tnandiUe;  3,  nasopharynx;  4,  spinal  cord;  5,  suttanch 
noid  sfiace;  6,  extradural  space;  7»  arch  of  vcrlcbrai;  8,  internal  pterygoid;  9.  bard  palate;  10,  right 
»uj;>crior  cuspid  tcoth. 

60 


1,    Central    atid    lAleral    incisori;    2,    cufipid;    J,    bicuspids;    4,    mtiUrs;    5,    budy    cervical    vcricbift; 
4i|  trmnsttnt  procea*  oi   vcricUra;  7,  section  of  simial  cord;  S,  ramus  of  mandible;  V»  dorsum  of  tontj|u<;. 
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CHAPTER  Vn 
NERVUS  TRIOEMmUS 

STnonyinfl. — Fifth  Cranial  Xcrvc;  Trigrminal  Serve. 

Introduction. — The  nervus  trigeminus  and  its  connecting  branches  with 
(itlMT  nerves  is  considered  the  most  difficult  piece  of  nervous  anatomy  to 
iiiHKt<»r  and  understand.  The  location  of  this  nerve  with  its  extreme  com- 
plexity requires  considerable  study  to  become  perfectly  acquainted  with  it 
in  fill  of  ils  pluises.  The  reader,  no  doubt  has  gone  through  the  same  experi- 
ener  fiH  the  author  at  the  time  he  was  a  student  in  college,  in  that  more  time 
wiiH  Hpent  on  this  ]mrt  of  anatomy  than  any  other  part  of  the  human  body, 
n\\i\  rniiny  limes  he  looked  forward  with  a  little  hesitancy  on  his  ability  to 
(JiH^'iiKH  thoroughly  the  nervus  trigeminus  and  all  its  connecting  links  on  the 
qiii/  or  examination  day.  This  cranial  nerve  is  complicated  and  can  be 
iiiiihli'red  only  hy  diligent  study  and  a  thorough  course  in  dissecting. 

The  nut  hoi'  has  given  instruction  to  numerous  study  clubs,  dental  so- 
I'i^'fies,  liiid  ill  various  colleges,  not  only  to  students  but  to  practitioners  who 
hiivr  Imm-ii  in  pnietiee  for  years,  and,  with  all  due  respect  to  his  colleagues,  it 
hiis  lieen  iistonishing  to  see  how  much  ianatomy  the  dental  practitioner  has  for- 
gotten. Many  iuive  stated  they  never  did  possess  a  definite  and  thorough 
itnou'ledge  of  lite  fifth  cranial  nerve  and  its  connecting  links  with  other 
iMTM's,  while  otiMM's  luivc  said  that  they  at  one  time  possessed  a  thorough  un- 
diTNtiinding  of  it  but  had  forgotten  nearly  all  of  the  details. 

In  giving  instruction  on  anatomy  of  the  head,  by  lectures  and  by  special 
dihseetion,  which  is  the  basis  upon  which  a  thorough  knowledge  of  nerve 
hloeking  consists,  (luizzes  were  conducted,  and  in  nearly  all  cases  the  practi- 
tioner did  not  possess  a  thorough  knowledge  of  the  complicated  parts  of  the 
nervous  system.  The  author  does  not  wish  to  cast  any  reflection  on,  or  to 
ijiichlioii  the  ahility  of  any  practitioner  with  reference  to  his  knowledge  of 
iiniitoniy.  However,  he  has  had  the  i)lcasure  of  mingling  with  thousands  of 
fellow  practitioners,  and  is  in  a  position  to  realize  thoroughly  that  many  of 
ihcin  iM'cd  to  review  their  anatomy  liefore  they  attempt  deep  nerve  blocking 
in.jcciioiis  or  enter  tlu*  field  of  oral  surgery. 

A  iiiiinhcr  (d'  practitioners  informed  the  author  they  had  been  practicing 
iicTNc  hlocking  for  fifteen  or  twenty  years,  and  when  questions  were  asked 
lliciN  Jis  to  their  definite  lechirn*  of  jn'oeodure,  their  statements  revealed  that 
Ihey  were  not  practicing  nerve  hlocking  as  it  is  understood  today,  but  were 
Miiipiv  iiNiking  sidq>criosteal  or  submucous  injections,  as  had  been  practiced 
liJMio-*!  since  the  time  cocaiii  was  discovered  as  a  local  anesthetic.    The  reader 


f;i 


lil-O'  K    ANi.-'lJII.-lA    ASl*    .\I.I.n:i»    >TIi.ILrT.S 


V.  l.i  lr#.  rJiiulil  ii'jVfC  V.  j»li  tIji"  JiHTlinr.  tljill    il   Wnul'l  iioT   niilv  l»»  follv.  l)Ut  'Nvniild 

\,i-  >.rjfij.r-t jn'^*  ]!,<•  j>;iti*MiT  tii  «'.\|MTiiij*'iii ill  jn«j lu!v.  foF  1  lie  praotitionor.  who 

I-  iMiJ   ifj'ipiii'^'ljly  jj'-'|ii;iiiiT*-i)  will]  tlu*  ihtvi-  lir;nirhf*<  and  llioir  location,  to 
If,  iri   Ill-Ill  jr.,  jijriini-i'iinii^ly  iiiio  TJM*  li'-^m-^  and  inject  a  local  aneslLetic  so- 


;^   ::i'!ve 


60 


Bl/)CK    ANESTHESIA    AND    ALIJED   SITR-IECTS 


hranrhes.  After  the  anatomy  is  mastered,  next  enme  the  important  factors 
whieh  are  essential  to  sueeess,  siieh  as  a  detinite  teehnic,  isotoiiie  solution, 
asepsis,  etc.,  and  after  all  of  these  thiiiors  have  been  mastered,  nerve  bloekingr 
will  prove  a  pleasure  to  any  oi>erator. 


¥ig.  Jl.— Wet  anatumical  spccimi?n  wbicla  has  l>cen  incisttl  iuim  aiiRle  of  month  backwjtrti  in  a»- 
c(Mitlingt  rannis,  also  from  the  cxttrnal  an^ulmr  pTocess  of  the  frontal  hone  upward  ovrr  ttariel;il  htmt 
and  infcriorly  to  the  car.  All  *ofi  tissm-u  have  Item  carefully  rctUMVe'd  with  the  flaji  in  order  to  cx|io«> 
(he  various  nervijfl,  blotnl  vesseU  and  othtr  important  MructLires  locateJ  iti  the  si»ht?noniaxil1ar>  anJ 
iiifratempural   fossae. 

Location  of  the  Nervus  Trigeminus 

The  location  of  the  fifth  cranial  nerve  is  quite  complex,  its  various 
branches  hf»inj^  almost  entirely  surroimded  and  enclosed  by  bone.  It  passes 
anterit)rly  from  the  side  of  tlie  pons  Varolii  (see  Figs.  43  and  46)  and  its  fibers 
course  anteriorly  beneath  the  base  of  the  brain,  in  tbe  middle  fosna.  The  two  roots, 
a  sensory  and  a  motor,  course  anteriorly  in  the  posterior  fossa  of  the  skull, 
entering  the  middle  fossa  and  extendin^^  to  the  (lasserian  ganglion.  This  large 


I 


Fii.   32, 

t^  AlveiilAT  prucet*;  2,  «ntrrtor  usual  »(Miir:  3.  ujksA\  icpxmn;  4«  im^l  Untie:  5>  itifra^jrltiral  fnargifi; 
K  iiifnurbiul  ftMure;  7,  «ptief(oidaJ  litfiiirtr;  ^.  nrliiral  i»latc  nf  fruiital  b*mc;  V,  xyKornatie  i>rocc*i»:  iO, 
grrstrr  wirtK  of  itiihrnaicl;  It,  parietAl  Uonc;  IJ,  stipranrbiial  m^irMiii;  I^i  »i>hrii(>frooral  suliire;  N^  latriiiKH 
cu«tnii(jr  *ulurc;  15,  frunfal  pri»ccs»  uf  inaxitU;  If^  intranasal  sjiacr;  17«  rtjisufriuital  siiliirc;  IH,  frofrlo- 
liMdIUry  •vM»»r*>i  10.  orhitfll  twrfticf  of  frodlal  hofnp;  JO*  lacrinuil  Ikhip;  21.  s|ilK-nofruntal  miittrr;  J_\  «],4irtin 
|M  ^  irr;    2^,    trni|Miral    IxiMcJ    »■!♦    zy^oiiijiiicDfturitiiil    suture;    2S,    sttticnozyi|[;4,>rn:iiK'    aulurc;    2o,    nasu- 

»i-  lire;    27,    tyttowmi'wmusLXiWtiry    sinurf;    JK,    inrraorbital    i'oraincri;    J*J,    inferior    ttirbinatetJ    bone; 

i^'  I    lo««a;  JI,  external  nttltiiu«  line;   M^   internal    obliiiue   line;    3J»   rctromalar   iHangle;   J4^  tnentAl 

•©f»«<n,    A\   itiicnnt^llUry  iUtwfe;   ,V»,   mci»»ve    fosM   and   foramina;   37,  •ym|>tiysii. 
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ganglion  is  situated  in  an  impression  loeated  on  llie  nii<*x  of  the  petrous  por- 
tion of  the  temporal  hone  (ser  Fig.  47)  and  is  cnnnerted  \\i\h  tliree  large  nerve 
branches  whieli  are: 

First,  or  oplitlialmie.  division. 
Seeoiid,  or  maxillary,  division. 
Third,  or  nniiidibiilar,  division. 


Fig.   33. — Skull   seen    frnm    ihc    left   side. 

1,  Mental  fitranicn;  2,  anterior  tijafsal  spine;  3,  frontal  process  of  ma,?filla;  4,  lachryTioma miliary 
nuUiTC,  5,  nasoni.Txinary  siiUirc;  6,  taihrynijil  bunt-^  7»  lygomaticofrontali  suture;  8,  spheinitygoinatie 
f\iturr;  9.  s|ihf iiiofr<iTiia]  suture:  10,  <|ilunu]ariftril  <»iiiti,rp;  tU  coronal  ^luliirc:  12,  superior  tcmijoral  (in*'; 
13,  inferior  temporal  litie;  14,  S'qtiamu&al  suture;  15,  lamlxioid  suUire;  16^  occipital  hone  (squamous  portion); 
17»  liCiripitonmstuid  snttire;  18,  parirlonmsloitl  suture:  h'",  t-^tcrnal  auditory  meatus*;  20,  condyloid  itrocc*^* 
of  mandible;    2\,  zyRoniatic  arch;    JJ,  sjihetii>sqn,imosal  suture;   23,  coronoid   jirocess  of  mandtblt- 


Ophthalmic  Division. — Tlie  first,  or  ophthalmic,  division  makes  its  exit 
through  the  superior  orbital  fissure  (sphenoidal  fissure)    (see  Fig.  5b)^  aud,  in 


i'ig.    34. — The    skull    *ct^ti    from    ►ulnw,   the    outer    surfiiee   of    I  he    hasc. 

fiiranifn;  2,  mediftn  pAtarine  suturr;  J,  luilaifint?  firon-s*  uf  llu-  ♦upc-riMr  maxilla;  4.  traus- 
ir«;  5t  atyiftiniafic  prtict-sn  ttf  nuiAiina:  (».  jtygomaiicn  mnxillary  suture;  7.  pnstrrnu  n^-^o^ 
iic  arch;  "*,  nifrattm|»ciral  crest;  10,  5|)hrnosr|uamusAl  suture;  H*  jtyKoniaticotfttiporal 
iMr.uin'ti  ovAle;  I  J*  s]jhcn'»in.*tio**il  ttsturc;  U»  probe  in  hyjioglo5*al  caual;  15,  pctroucii|,»TUT[ 
fttyluifl  proeran;  17.  oicipitul  niamtoid  suture;  18,  masloirl  prurcVH;  19.  t^arit-toniiiMniii  sutmr: 
20,  Umbdoitl  ftudnc;  Jl,  infehur  nuchal  line;  22^  uupcriot  nuchal  line;  23,  c>.ternal  occtpital  protuhcr- 
ancr;   24,   foi .  uitn;    li,   conijvlotti    fo**a;    J6,   uccipilal    comlylc;    27,    mastoid    foramen;    28.    uiaHtoiil 

crowe;    29»  I    foramen;    30,    jui(ular    fossa;    31,    oritice   of   carc»ri<l    canal;    32,    foramen    laceriim; 

IJ,  f^fAmrn  ■;  _    i<,  »phe»iu(>arietal  suture;  35,  infr;i temporal  surface  of  (he  Brealer  wing  of  st>hcn(UiJ; 

t\   ejLternAl    pirtyuotU    plate;    37.    lygomiiic    bone    (U'mporal    surface);    38,    imernaJ    ptcryKuld    |}bic;    39» 
IKWicrinr  pdUtinc   foremen;  40»  ala  vomeris. 
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general,  it  mippUi's  the  laehrymal  gland,  eyt'liiill,  a  i>Brt  of  tlie  nuieoim  membrane 
Jming  the  nasal  fossa,  and  a  portion  of  the  skin  uf  the  forehead,  eyebrow,  and 
nose  with  sensation.     (See  Figs.  52  and  60.) 

M&xillary  Division,— Tlie  second,  or  maxillary  division  makes  its  exit 
from  the  skull  by  way  of  tlie  foramen  rotundnm  (see  Fijjs.  35,  47,  55^  61  and 
62),  and  then  erosses  tht*  s])benoniaxillary  fossa,  enterinjr  the  ttoor  of  the 
orbit,  Hm\  then  assimies  the  name  of  infraorl*ital  nerve  (see  Fi^a.  :j6,  39,  40,  41, 


I 


« 


I,  Mental  toramcn;  2,  inlernal  oljlique  linei  J,  rclrniiialar  fossa;  4,  external  oblique  line;  y,  cori>- 
noid  proCf?s«;  ri^  angles,  pterygniil  tubercles;  7,  signtoid  notch;  B^  cundylr;  9,  zygomatic  arth;  10,  lem|>oraI 
bone;  11,  mastoid  |>roccss;  12,  greater  wing  of  ,>^phi-noid;  Kl,  parietal  hone;  H,  frontal  bone;  15,  sqiia- 
nioBaJ  suture;  1&.  sphenoidal  Miture;  17,  /ygnmalicotfrnporal  suture;  18,  ctirnnal  suture;  19,  sphenomasiU 
lary  ftfwure;  20,  supraorbital  notch;  2U  iniraoriiital  margin;  J2,  infraorbital  foramen;  2J,  fia&al  boiie&; 
24,  cuspid  fo»»a;  i5,  Mtlure  of  tnaxilla;  26,  maxillary  iumc;  27,  alveolar  border;  28,  and  29,  tnciatve  fossa 
and   foratnina;    30,    aympbysis;    31,    i^agittal   suture;    ii,    frontal    process. 


42^  and  64).     In  t?eneral,  it  supplies  the  nose,  upper  lip,  lower  eyelids,  tem- 
ple, eheek,  forebeatl  and  std't  palate  with  sensation  (see  Fig.  60). 

MandibulEr  Division. — Tbe  third  or  mandibular  division  makes  its  exit 
from  the  sknll  throvifih  the  foramen  ovale  (see  Fig:s,  34,  47  aful  61),  It  then 
enters  the  sphenomaxillary  fossa,  and,  in  general,  it  supplies  tbe  lower  teeth, 
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alveolar  process,  the  major  part  of  the  lower  jaw  bone,  mucous  membrane, 
periosteum,  the  skin  covering  the  temple,  external  ear,  lower  lip,  face,  and 
the  anterior  two-thirds  of  the  tongue  with  sensation  (see  Figs.  43,  60,  84,  94, 
and  95).  Its  motor  part  supplies  the  muscles  of  mastication  (see  Figs.  40-60). 
Function  of  the  Nenrus  Trigeminus. — It  is  a  mixed  motor  sensory  nerve. 
Its  motor  fibers  carry  motor  impulses  to  the  muscles  of  mastication,  anterior 
belly  of  the  digastric,  and  mylohyoid  muscles.  Its  sensor^^  fibers  transmit 
stimuli  of  pressure,  pain,  and  temperatures  from  the  nose,  eye,  portions  of  the 
ear,  mouth,  tongue,  dura  mater,  and  the  anterior  part  of  the  scalp.    The  an- 


Fig.   36. 

1.  Incisive  foramen;  2,  median  palatine  suture;  3,  palatine  process  of  maxilla;  4,  posterior  palatine 
foramen;  5,  alveolar  border;  6,  infraorbital  foramen;  7,  maxilla;  8,  posterior  superior  alveolar  foramen; 
9.  sphenomaxillary  fissure;  10,  zygomatic  arch;  11,  external  articular  tubercle;  12,  pterygoid  plate; 
13,  styloid  process;  14,  glenoid  fossa;  15,  mastoid  process;  16,  foramen  magnum;  17,  occipital  bone; 
18.  temporal  bone;  19,  parietal  bone;  20,  frontal  bone;  21,  orbit;  22,  zygomatic  bone;  23^  greater  wing 
of  sphenoid. 


terior  two-thirds  of  the  tongue  is  supplied  by  the  lingual  nerve,  which  com- 
municates with  the  chorda  tympani  branch  of  the  facial  and  hypoglossal 
nerves. 

The  Origin  of  the  Nervus  Trigeminus. — This  nerve  arises  from  two  roots ; 
a  large  sensory  root,  portio  major,  and  a  small  motor  root,  portio  minor.  Motor 
fibers  arise  in  part  from  a  small  nucleus  located  in  the  pons  varolii  and  in 
part  from  a  column  of  cells  situated  in  the  lower  part  of  the  central  gray 
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U  \*»*M\,r.  x-'iavVh  '  Iv'a-'VUaI  snH>vc;  3.  infratemporal  surface;  4,  alveolar  foramina;  5, 
«\<»»«utK'  v-.vvvvx,  sv  ';\<A  a'xvo^'.a;  r.  4«lorii»r  nasal  spine;  8,  nasal  notch;  9,  canine  fossa;  10,  infra- 
vMtMt,»l     ^o>^^-v•",     *',,    jk'iv.t     \i.t  "•.»!    vtAst;     IJ.    lacritr.al    border;     13,    lacrimal    notch;     14,    infraorintal 


^    ^^      ■>    .M 


t -t ;     4.     anterior    palatine     foramen; 
^.     palate     process;    9.    tulierositv     of 
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matter  throughout  the  midbrain.  The  nerve  fibers  arising  from  these  parts 
make  up  the  descending  motor  roots  of  the  fifth  cranial  nerve.  (See  Figs. 
43,  44,  45,  and  46.) 

The  sensory  fibers  of  the  fifth  cranial  nerve  arise  from  large  nerve  cells 
located  in  the  semilunar  ganglion  (Gasserian  ganglion).  The  sensory  part 
has  two  branches,  one  branch  entering  the  brain  and  ending,  in  part,  in  a 
large  collection  of  nerve  cells  situated  in  the  pons  varolii,  in  the  sensory 
nucleus,  while  part  of  them  proceeds  onward,  ending  in  a  column  of  nerve  cells 
which  extend  backward  throughout  the  entire  length  of  the  medulla  oblongata. 
These  sensory  fibers  make  up  the  descending  final  roots  of  the  nervus  trigem- 
inus. 


FiR.    39. 

1.  I''rnntoina\iIIary  suttirr;  2,  anterior  lacrimal  crest;  3.  postcri<jr  lacrimal  crest;  4,  infraorli'ii' 
Mitiire:  5,  infraorbital  foramen;  <»,  infraorbital  groove;  7,  inferior  orbital  fissure;  8,  zyKomaticofascial 
f<«iain«ii:  •.'.  greater  wins  of  s|.benoi(l  bone;  10,  superior  orbital  lissure;  11,  optic  foramen;  12,  ethmoidal 
foramina;    13,    supraorbital    notch;    11,    lamina   j  apyracca.      (Redrawn    from    Sobotta-McMurrich.) 

Superficial  Origin  of  the  Nenms  Trigeminus. — The  fifth  cranial  nerve 
emerges  from  the  brain  at  a  point  situated  upon  the  anterior  border  of  the 
brachium  ])ase  of  the  pons  varolii  or,  in  other  words,  it  arises  from  the  sides  of 
the  pons  varolii.     (See  Fig.  46.) 

Anatomy  of  the  Nervus  Trigeminus. — This  nerve  is  the  largest  and  most 
complicated  of  any  of  the  twelve  cranial  nerves.  It  is  formed  by  two  roots, 
sensory  and  motor,  which  pass  anteriorly  through  the  posterior  fossa,  and 
these  fibers  i)ass  through  the  dura  mater  at  a  point  beneath  the  tentorium 
cerebelli,  which  is  attached  to  the  superior  angle  of  the  petrous  portion  of  the 
temporal  bone.    At  this  point  they  enter  the  cavum  Meckelii,  which  is  situated 
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just  above  the  apex  of  the  petrous  portion  of  the  temporal  bone.  The  sensory 
root  covers  the  motor  root  and  as  it  courses  anteriorly  and  enters  the  apex  of 
tlie  petrous  portion  of  the  temporal  bone,  it  spreads  out  inferior  to  the  dura 
mater  into  a  large  collection  of  nerve  cells  and  nerve  fibers  which  is  given 
the  name  of  Gasserian  ganglion  (semilunar  ganglion). 

Meckers  Cavity. — The  cavum  Meckelii  (Meckel's  cavity)  is  a  depression 
which  is  somewhat  flat  and  is  situated  external  to  the  cavernous  sinus.     The 


Fig.    4().---Tlit;   fifth   cranial    nerve.      (Redrawn    from    Potter.) 


floor  of  Meckers  cavity  is  made  up  from  the  trigeminal  impression  which  is 
situated  on  the  summit  of  the  petrous  ])()rti()n  of  the  temporal  bone  and  its 
covering  is  that  of  the  dura  mater.     (See  Fig.  47.) 

The  Gasserian  Ganglion  (Semilunar  Ganglion.) — The  Gasserian  ganglion 
is  a  large,  irrcgular-sluipcd  collection  of  nerve  cells  and  fibers,  situated  on  the 
anterior  and  superior  aspects  of  the  jipex  of  the  petrous  portion  of  the  tem- 


414^'Ilate   of   the   aWull,    lo   »how    the   rliira   mnrcr,   sinuBcf,   arlcries    and    nervr*. 

CuniiiiiKh;iin.> 


<Ri(n(iicht'cl     from 


I,   Superior  MititUl   sittus;   2,  falx   cerebri    {cut):   3^  openings  of  occiiutal   sums;   4.   ft|iina1   rnrrluHa; 
trttrTiTAl    aiicr\  ;    6,    tf»hsrver«c    «(nu»;    7,    liyiMijiitosmal    nerve;    »,    atctisory    utTVc?;    9,    v^gUK    Titrvr;    U», 
<\r;    11,    acnustic    nrrvc;     IJ*    n.    iiUcrmrdhut;    IJ,    facisit    turvc;     N*    superior    pctrnfial 
1^     iirrvr;     l*i,    alKtticcnin    ucrvc;     17»    trnthlrar    iicrvc;     IS^     Miprrior    cerebri (ar    arlrry: 
.    ,   .       ^1  artery;    20,   oculomotor   nerve;    21,   posterior  communicatiiag  artery;   2Z,   mi'liJIc   cere- 
1^1  ^it  »it«crior  cerchrnl  artery;   -N,  nptK   chiasma;   25,   optic   itcrvc;    Jo,   olfactory   hiilb;   27 ^   ittfra- 
■rrvr;    28,   fupratrmlilcar    nerve;   29,   uciilomotur   nerve;    Ju,    spbenuparietal    sinus;    iU   ophihalmic 
interior   cliitoid    process;    .13,    trochlear    nerve;    34,    oculntnintor    nervp;    35,    aliducensi    nerve;    ih, 
|ili«;    ^7,    ophihalmic    nerve;    .tS,    tnaxillary    nerve;    3V,    mamlibiilar    nerve;    JO,    caverntiiiis    sinnsj; 
I^Ujuaa;    42.    smnlunur    ganglion;    43,    basilar    artery;    44,    vertebral    artery;    45,    sif^niotd    sititts 
.       .        .'iTmrttver»e    *tiius) ;    46,    transverse    aitms:    47,    lenivMimn    ccrcbetii    (cut);    48,    octipiuil    sintise*; 
I  49,  infrrlor  Mjcitta}  iiiitut;  Sq,  confluent  sinuuitu 
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poral  bone.  (See  Figs.  41,  45,  48,  51,  and  60.)  It  is  situated  on  the  sensory 
root  at  a  point  whore  the  three  large  divisions  of  the  fifth  cranial  nerve 
are  given  off  and  are  received.  This  ganglion  is  much  larger  in  diameter 
than  one  really  expects.  It  is  somewhat  fiat  and  triangular  in  shape  and 
the  average  diameter  is  15  mm.  as  demonstrated  with  wet  specimens  dissected 
by  the  author.  The  sensory  root  of  the  Oasserian  ganglion  passes  backward 
to  the  brain,  ending  in  their  respective  nuclei,  while  the  motor  portion  passes 
beneath  the  Gasserian  ganglion,  and  then  diagonally  across  its  inner  aspect. 


riv(.  4J. 

1,  M»itr)r  rr)(>t ;  2,  sc-iisory  ront :  ,?.  Ciassrri.in  jjan-r  lion :  4.  iiiU'ttor  maxillary:  5,  buccal  iutvc;  ^. 
superior  maxillary;  7,  orbital  nerve;  8,  lachrymal  lu-rve;  9.  mi«l(lle  and  pr).sterior  dental  nerve;  10,  anterior 
dental;  11,  terminus  of  nasal  nerve:  IJ.  lalpehral:  1.?,  na>ai;  II,  labial;  15,  facial  nerve;  1<>,  ch<»rtla  t\ni- 
pani;  17.  auricjilotemporal  nerve:  IX.  mirbib-  tncintieenl  arter-:  1").  inferi«M-  dental  nerve;  20,  my1tih..<iiii 
nerve;   21.   lingual    nerve;   22,   facial   artery.    (Retouched    from  Gray.) 


thereby  uniting  with  the  third  or  iniiiidihuUn'  division.  (See  Figs.  40  and  GO.) 
From  tlie  outer  anterior  part  of  this  <ri'eat  «ran<rli()ii,  tlu*ee  large  nerve  trunks 
make  their  exit  from  the  cranial  cavity.  (Sec  Fiir.  -^^H. )  Tlie  branch,  which  is 
located  most  anteriorly,  is  the  first  or  ophthaluiic  division.  The  middle  divi- 
sion is  the  second  or  maxilhiry  division,  while  the  lower  branch  is  located  a 
sliort  distance  ])osteri()r  to  the  middle  division  and  is  the  third  branch,  or 
mandibular  division.     The  firsl.  or  ophtlialmic,  division  and  the  second,  or 
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maxillary  division  nve  piire^ly  sfMscn-y,  wliile  the  third,  or  maiulilndar  division 
is  a  mixed  nerve  eontjjiniiiK  lioth  motor  and  sensca-y  fibers.  The  oplithalmic 
division  is  tlie  smallest  nervi*  tnnik  of  tlu*  three.  Tlie  mandibular  division 
is  given  oil  from  the  anterior  inferior  part  nt'  tin?  Gasserian  ^an^rlion,  thence 
continues  forward,  makin«r  its  exit  throuiyth  the  foramen  ovale.     It  I'onnects 


Vig    4,1  —  titjigTammitjc   drawuig  ahoMfiHg   ihc   imhis,  mrdullat   ^ynnsii  cord,   .inul    the   »en»ury   distribution   of 
fh<r    rKfrvui    trigeminus    ;iml    ocdpitat    ivcrvcs.       (Rptoiicbcd    from    Pcglcr.) 

with  other  cranial  nerves  which  make  it  (tne  of  ihe  most  important  sensory 
and  motor  nerves  of  thr  head.  The  various  liranehes  which  eoiineet  this 
rfirrvt*  with  other  eranial  nervrs  will   be  tiiscussed  later. 

The  First,  or  Ophthalmic,  Division.— The  first,  or  opiitlialmic  division 
1\h  given  olT  the  anterior  suj>eriur  part  of  the  Oasserian  fran«rlion,  thence  eon- 
itinucis  forward,  making  its  exit  from  the  cranial  cavity,  through  the  superior 
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l>oral  bone.  (See  Figs.  41,  45.  48,  51.  and  60J  It  is  situated  on  the  sensory 
root  at  a  point  \vht»re  tlie  three  large  divisions  of  the  fifth  eriuutd  nerve 
are  ^iven  off  nntl  rire  reeeived.  Tins  ganglion  is  mueh  larger  in  diameter 
than  one  really  exi>eets.  It  is  somewhat  flat  and  trianfHndar  in  shape  and 
the  average  diameter  is  15  iniu.  as  dentonst rated  with  wet  speeimens  disseeted 
by  the  author.  The  sensory  root  of  the  (Jasserian  ganglion  passes  backward 
to  the  brain,  ending  in  their  respeetive  nuelei,  wdiile  the  motor  portion  passes 
beni^ath  the  (lass^rian  ganglion,  and  then  diagoiially  neross  its  inner  aspeet. 


Fig.  42. 

1.  Mutor  root;  2,  sciisury  ro<vt;  ^.  Gawi'rian  (eanvliuii;  4,  inft-rior  mftxillary;  5,  buccal  tirrv*';  f^, 
superior  raaxilllary;  7»  nrtiital  nt-rvfr;  8,  lachrymal  ncrvc;  9,  mi*Wk*  arid  posterior  dental  nerve;  Ifl,  aiitenar 
^Iriital;  11.  tcrmituis  of  nasal  ntrvf;  U.  |  a3p«^'^>rah  IJ,  na*al:  M,  Irtliial;  1S»  f^idal  ncrrc;  U*,  chorda  lym 
|;mi;  17.  aiirktilntfrnpriral  nerve:  IH.  middle  meninifcat  arlet-:  19.  inft-riwr  denial  nerve;  20,  mylohjiolQ 
»urve;   21,   lingual   nerve;   2J»   f.-ici.il  arkry.    (Kctouchcd    from  Cray.) 

thereby  unitinj?  witli  the  third  or  inamlibiilar  tJ5 vision,  (See  V'l^s.  40  antl  tiO.) 
From  the  outer  anterior  part  of  this  ^reat  pm^xlion,  three  lar|j:e  nerve  trunks 
makv  their  exit  from  the  emnial  eavity.  (See  Fi^.  48.)  The  hraneh,  which  is 
loeated  nnjst  anteriorly,  is  the  tirst  or  oplithalmie  division.  The  middle  divi- 
sion is  the  second  or  maxillary  divistiui,  while  tlie  li>wer  hraneh  is  located  a 
short  distance  posterior  to  the  middh^  division  and  is  the  thinl  hraneh,  or 
nmodibular  division.     Tiie  first,  or  ophthalmic,  division  antl  tlie  seeond,  or 


maxillary  division  are  purely  sensory,  while  tlie  third,  or  iiiaiidibular  division 
is  a  mixed  nerve  eontainin^^  lioth  motor  and  sensory  fibers.  The  ophtlmlmic 
division  is  the  smallest  nerv*'  trunk  of  the  three.  The  mandibular  division 
is  given  oft  from  the  anterior  ijiFerior  jiart  oT  the  Oasserian  fC'i"^lif>i^.  thenee 
eontiiiues  forward,  makintj  its  exit   through  the  foramen  ovale.     It   conneets 


FIf.  4J. —  iHiMiriimniAtic  itrawtng  showing  tlu*   \n,i\<^,   nwduHd^  spuial   turd,  and   the  ftpn«ory   dUiribuiion   of 
ihc   nerviit   ingemMuib   ami    ocdiiital    ncrvra.      (Rctonched    from    Prjjicr.) 

with  olher  cranial  nerves  which  mnke  it  uiu^  of  the  most  importcint  sensory 
and  motor  nerves  of  the  head.  The  various  branehos  whieh  eonnert  this 
nervt'  witli  othi-r  t-ranial  lo  rves  will  be  disrnssed  later. 

The  First,  or  Ophthalmic,  Division. — The  first,  or  ophihalmie  division 
ii  ^iven  off  the  anterior  sn[>erior  part  <*f  tbt*  tiasserlan  s:anjjrliou,  thenee  etni- 
iintien  forward,  making  its  exit  from  the  erunial  eavity,  through  the  superior 


I 
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mx)OK  anp>;thksia  and  am,iki>  siiukcts 


iiK.    .</". 

1.  Oriiit.'il  stirfan*;  J.  liit'r.inihit.il  t^ronvc;  .^  iiifiatcini  Mial  vim  I'.n  t  ;  I,  ahmlar  foramina:  5. 
r.yKoinatir  proci'ss;  (>,  juti.i  alvinlari.i;  ".  anlci  i<M-  iia««al  '•|iiiu-;  s,  ii.i«.al  imlili;  '*,  iMiiiiu'  foH«ia;  H>,  iiifia- 
orbttal  fnianuMi;  11,  anttiior  lat  riinal  criNi;  1',  I.iiiitiial  lini<l(i;  \S.  I.i'iiiiial  tiolih;  14,  infraoi  li.tnl 
inar»?in.      (Ktulrawn   fi  <iin    S'llmtta  Mc  Mm  i  i*  li. ) 


1-i-.    .<>.. 

1.  I''r«*iiioma\iIlary  simiir;  '.  rilimf>i»l,il  in-i :  ^  ••'iil..il  «r.vi;  i,  aniiii'n-  palatini  forainrn: 
5.  frontal  iifons'.:  «i.  tiiaxillarv  sinn*.;  7.  pt«  r\  v;m;  .il.ii  njr  v::"i.\i;  .■ ,  |  al.itf  ^.l.M.x^;  ';,  tiiiirriiKity  of 
tnaxilla.      ( I<<''lra\\  ii    fioiii    SdlionaM" M  nrriclij 
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ing  branches  to  the  auriculotemporal,  which  is  a  branch  of  the  third  or  man- 
dibular division;  with  the  frontal  ramus,  and  with  the  cervical  plexus  by 
way  of  the  greater  occipital  nerve. 

The  following  diagram  shows  the  various  branches  which  are  given  off 
from  the  supraorbital  nerve: 

Branch  to  frontal  sinus  which  supplies  the  mucous  mem- 
brane. 

Palpebral  branch  to  the  skin  of  the  upper  eyelid. 
SUPRAORBITAL  NERVE  ^j,^^„  ^^^^^^.^^  ^„  ^^jp,„. 

Branches  to  skin  of  forehead,  scalp,  and  vertex. 
Communicating  branch  with  facial  nerve. 


ethmoidal  spme  ptau 


frontal        . 
crtst      joratnen  cuteun 


jugam  rthmQt'daie 


optic  pmmtit 
aiiUrior  f*;ncid 

foramtn  ratundum 
salats  arterimiis 
foramen  mmk-  /- 

foramen  sptnestim 

trigeminal  imprtssion 

bdirtc!  a^dUitj  mmtm    \  ' 

fibular  fommm 
tmifrmr  cnmparfmtfttt} 

lambdoid  SMtare.. 


ta  gam 

^  frofttiheihmoidal  suture 
^  sttia  aHeriosi 
^  olivary  eminence 

-  sphenofrontal  suture 

dorsum  seUae 

mrt>nol  suture 

carotid  groove 

'iffhiMopQrieiiU  suture 
•  -iphrrum^camosai  suture 
foramen  lacerum 

squamosal  suture 

tiiferiw  petrosal  groove 
ptir^homfMal  fissure 

fttafus  lalkpii 

jugtilar  foramen 

sigmm'd  groove 
^  mndyhid  canal 

mt^oid  foramen 
.  Imnwerse  groove 


Jff^iuf  fttb/rtfe 

"^  ertst     protubt' 

ranee 

Fig,    47.-  -The   iniuT   surface   of  the   base   of   the   skull.      (From    Sobotla-McMurrich.) 


Frontal  Ramus. — This  is  the  middle  branch  of  the  frontal  nerve  and 
maintains  the  same  name.  It  passes  anteriorly  and  is  located  near  the  su- 
praorbital nerve,  passes  out  of  the  orbital  cavity  through  the  supraorbital 
notch  or  foramen  and  then  passes  upward  in  the  skin  of  the  forehead  located 
medially  to  the  other  branches,  supplying  the  skin  in  this  region  and  anas- 
tomoses  with   the  supraorbital   and   supratrochlear   nerves.      (Sec   Fig.   51.) 
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Supratrochlear  Nenre.--Thi8  is  the  smallest  of  the  tlireo  branches  which 
is  given  off  the  frontal  nerve,  and  it  passes  ohli(|nely  anteriorly  in  the  roof  of  the 
orbit  towards  the  tendo!i  ol  tin*  superior  oblique  muscle,  thenee  anteriorly  and 
medially,  passing  out  of  the  orbital  cavity  over  tlie  medial  portion  of  the  supra- 


Fig.  48, — Wet  iinatomical   sjiet-'inicn  which   ha*  l»ct'n   narefiilly  dissected  and  .shQW«  the   following  MnicluiTs; 

1,  Sciisury  root  of  ingftuiniil  mtrvc;  2,  semi  lunar  { Ga£iseri<in)  gHi)|;lujn:  J,  siipt-riDr  orlnial  (^ijIjc- 
noidal)  fissure:  4.  o|»hihaJmic  division  of  rrigi-minal  ncr\c;  5,  furamcn  rolundiim;  '>,  splicnopalatine 
nerves;  7,  tnfraorliital  nerve;  8,  vidian  iicrvc;  9.  i^ostprior  palatine  nerve;  10^  »|ilieno|ialatiiiF  tMcckcTst 
g^anglion;  11,  buccinator  nerve;  12,  foranieti  fivak-;  IJ^  niandihuliir  nerve;  14,  internal  tnaxillary  artco'; 
15,  auriailoleniporal  nerve;  Ifi,  inferior  dental  nerve;  17^  lingtial  nerve;  IS,  middle  palatine  nerve;  19, 
anterior  palatine  nerve;  JO,  naHO|ialatine  nerve;  21^  posterior  lateral  nasal  nerve;  22,  posterior  superior 
dental  nerve;  23,  uiferior  dental  nerve. 


orbital  arch.     Its  branches  pass  superiorly  and   medially,  supplying  tlie  skin 
of   the    forehead,   the  root   of  the   nose  and    the   inner  aspect   of  the  upper 
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eyelid.    This  nerve  anastomoses  with  the  trochlear  branch  of  the  nasociliary 
nerve.     (See  Figs.  54- A,  56,  and  60.) 

The  Lachrymal  Nerve. — The  lachrymal  nerve  is  a  branch  of  the  first  or 
ophthalmic  division.  It  passes  anteriorly  just  beneath  the  roof  of  the  orbital 
cavity  in  a  space  which  is  situated  between  the  lateral  and  superior  recti  mus- 


FiK.    49. 

1,  Infraorbital  nrrvr  and  artery;  2,  Meckel's  KauKHun;  3.  third  nerve;  4.  ophthalmic  branch  of  fifth 
nerve;  5,  fourth  nerve;  6,  maxillary  branch;  7,  motor  root;  K.  sensory  root;  9.  (>asserian  ganglion;  10. 
middle  meningeal  artery;  11.  mandibular  branch;  12,  temporomalar  nerve;  13.  buccal  branch;  14,  stump 
external  pterygoid  muscle;  15,  lingual  nerve;  lo,  internal  pterygoid  muscle;  17,  inferior  alveolar  nerve 
and   artery;    18,  posterior  superior  dental   nerve.      (Modified   from    Davis.) 

cles  until  it  reaches  the  anterior  part  of  the  orbit.  It  ji^ives  off  branches  which 
supply  the  lachrymal  pland,  the  conjunctiva  and  the  skin,  composinjif  the  lateral 
connnissure  of  the  eye.  It  also  j?ives  off  a  small  branch  which  communicates 
with  the  zygomatic  nerve,  which  is  a  branch  of  the  second  or  maxillary  di- 
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vision  of  the  fifth  nerve.     The  various  branches  of  the  lachrymal  nerve  are 
contained  in  the  following  diagram: 


LACHRYMAL  BRANCH^ 


Anastomosing  branch  with  zygomatic  nerve  of  second  or 

maxillary  division. 
Branch  to  lachrymal  gland. 
Conjunctiva. 
Skin  of  outer  canthus. 


Nasociliary,  or  Nasal,  Branch. — This  nerve  is  given  off  the  first,  or  oph- 
thalmic division  and  passes  anteriorly  from  the  superior  orbital  fissure  and 
enters  the  orbital  cavity,  proceeding  anteriorly  in  an  oblique  manner  between 


Fig.    50. 


1,  Ojitic  nerve;  2,  ophthalmic  artery;  3,  third  nerve;  4,  fourth  nerve;  5,  ophthalmic  hranch  of  the 
fifth  nerve;  6,  sixth  nerve;  7.  internal  carotid  artery;  8,  maxillary  branch  of  the  fifth  nerve;  9,  mandibular 
branch  of  the  lifth  nerve;  10,  (iasserian  ganglion  turned  forward;  II,  internal  jugular  vein.  (Redrawn 
from   Davis.) 

the  medial  rectus  and  the  superior  oblique  muscle.  (See  Figs.  51,  54-A  and 
54-/^.)  It  divides  near  the  anterior  ethmoidal  foramen,  and  forms  a  number 
of  brandies  whicli  are  ^iven  below.  The  terminal  branch  of  this  nerve  passes 
tlirougli  tlie  anterior  ethmoidal  foramen  and  is  called  tlie  anterior  ethmoidal,  and 
after  passin*;^  tlirongh  the  foranuMi  enters  the  substtince  of  the  ethmoidal  bone, 
thence  tlirou<?h  tlie  nasal  fissure,  enterinj^  the  nasal  cavity  which  supplies  the 
mucous  membrane  located  in  the  anterior  sni)eri()r  ])art  of  the  nasal  septum. 
The  anterior  ethmoidal  nerve  is  divided  into  two  branches  which  are  called  the 
medial  and  lateral.  (See  Fi^rs.  79,  J)l,  J)2,  nnd  IK^.)  The  medial  branch  supplies 
sensation  to  the  mucous  membrane  coverin<r  the  ni)per  and  anterior  part  of 


NERVUS   TRIGEMINUS 


85 


FiK      51       S|  fcimni    six.viinK    the 


(iassiriaii    i?anKli«»ii.    its    ihiri' 
tourhiil  from  Tohlt.) 


|iriiu'i|i.'il    divisions    ami    braiidus.       ( Rr- 


I,  Kaiiuiii  frontalis;  2,  ii.supraorbitaHs;  3,  m.  ol)li<iiuis  siii»eri<)r;  4,  in.  riTtu.s  superior;  3,  n.  frontalis 
i>,  tin.  ciliari*s  breves;  7,  nn.  ciliares  longi;  H,  m.  levator  |  alpelirae  superioiis;  *J,  Kii»Kli*>i>  ^iliare;  lo 
radix  loiiKA  K''>nKlii  ciliaris;  11,  n.  nasuciliaris;  I  J,  in.  rectus  lateralis;  IJ.  n.  opticus;  14.  n.  oculotnotorius 
15,  n.  ophthalniicuit;  1*>,  a.  carotis  interna;  17,  n.  abducens;  IH,  K»'>Kl»on  seniilunare;  VJ,  n 
niaxillaris;  JM.  n.  mandihularix;  Jl,  radix  Iirevis  RauKlii  ciliaris;  22,  KauKliou  sphcnopalatinuiii ;  J.^  n.  in 
fraortiitalif»;  24,  rami  alveolarrs  superiores  posteriores;  25,  ramus  alveolares  superiores  medius;  2t> 
ramus  alveolariii  itupcrior  anterior;  27,  branch  <»f  n.  facialis;  28,  branch  (»f  mucous  membrane  of  cheek 
2V.  rami  labiales  superiores;  30,  ramus  nasalis  externus;  31,  branch  of  skin  of  check;  32,  rami  palpebrales 
infcriurct. 
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the  nasal  septum,  wliile  the  lateral  branch  supplies  the  mucous  membrane  cove 
ing  the  upper  lateral  wall  of  the  nasal  cavity,  later  appearing  upon  the  fa< 
under  the  name  of  the  external  nasal  nerve  which  supplies  the  skin  of  the  ti 
of  the  nose  with  sensation.     (See  Figs.  56  and  59.) 

The  nasociliary  nerve  gives  off  five  principal  branches  which  are  desij 
nated  in  the  accompanying  diagram  as  well  as  subdivisions  and  structure 
supplied: 

^Long  root  which  is  the  sensory  root  of  ciliary  ganglion. 

'Anastomosing    branch    to    su- 
pratrochlear nerve. 
Superior  Branch  to  lachrymal  sac. 

PALPEBRAL  Branch   to   inner   canthus   of 

RAMUS  eye. 

Infratro-  Branch  to  medial  %  to  %  of 

CHLEAR  superior  eyelid  and  conjunc- 

tiva. 
Anastomosing  branch  to  infra- 
Inferior  palpe        orl)ital  nerve. 

BRAL  RAMUS    ]  Cutancous  branches  to  skin  of 

root  and  upper  part  of  nose. 

Lonj^  ciliary  branches  to  eyelmll.  iris,  cornea  and  ciliary  body. 

Posterior  ethmoidal  to  mucous  membrane  of  sphenoidal  sinus 

and  jiosterior  ethmoidal  cells. 
Anterior  ethmoidal  branch  to  frontal  sinus  and  anterior  eth- 
moidal cells. 

Branches  to  anterior  part  of 
nasal  septum  and  continue 
as  cutaneous  branches  which 
supply  the  anterior  inferior 
part  of  nose. 
Branch  to  anterior  lateral  part 

of  wall  of  nasal  fossa. 
Branch  to  anterior  half  of  iu- 
ExTERNAL  ferior  meatus  and  turbinate 

BRANCHES        1      bone. 

Branch  to  anterior  half  of 
middle  meatus  and  turbi- 
nate bone. 


NASOCILIARY,  OK 
NASAL   NERVE. 


Intranasal 

SECTION 


Internal 
branches 


The  Ciliary  Oanglion 

Synonyms. — Ophthalmicy  or  lenticular  ganglion. 

This  <?an^lion  is  approxiatoly  2  mm.  in  diameter,  and  is  situated  near  tb 
optic  nerve  internal  to  the  abducent  nerve,  and  is  surrounded  by  fatty  tissu 
(see  Figs.  52  and  60).  This  ganglion  has  three  roots — a  motor  branch  derive 
from  the  motoroculi  or  third  cranial  nerve,  a  sensory  branch  which  is  give 
off  the  nasal  branch  of  tlie  first  or  ophthalmic,  and  a  sympathetic  root  or  branc 
which  is  derived  from  the  cavernous  plexus.  The  motor  fibers  supply  the  ir 
trinsic  muscles  of  the  eyeball  with  motor  impulses.  This  ganglion  gives  ol 
from  ten  to  fifteen  short  branches,  which  are  called  the  short  ciliary  nerves  an 
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are  divided  into  an  upper  and  lower  group,  they  being  separated  by  the  optic 
nerve.  These  branches  pass  anteriorly  along  the  optic  nerve  to  the  posterior 
l>order  of  the  eyeball,  at  which  point  they  pierce  the  sclera  and  supply  the  sev- 
eral coats  lining  the  eyeball,  as  well  as  the  ciliary  muscles  and  eyelids.  These 
are  mixed  nerves,  being  sympathetic,  sensory,  and  motor.  The  following  dia- 
gram gives  the  origin  and  branches  of  the  ciliary  ganglion: 

(1.  Motor  branch  from  the\ 
third  or  oculomotor. 


CILIARY  GANGLION 
Origin    by   three   roots   wliich 
are: 


2.  Sensory    branch    from 

the  nasociliary  (na- 
sal) nerve  of  the 
02)hthalinic  division. 

3.  Sympathetic    branches 

from  the  caroti^l 
plexus. 


Gives  off  ten  to 
fifteen  branches 
to 


AH  coats  of  eye- 
ball. 
Ciliary  muscle. 
Iris. 
Cornea. 


Fist.    52. — Scheme    of   the    Fifth    Cranial    Nerve    and    Its    (langlia.      (Redrawn    from    lUichanan.) 

1.  (#reat  superHcial  petrosal  nerve;  2,  Gasserian  ganglion:  3,  ophthalmic  or  first  division:  4,  internal 
carotid  artery;  5,  ciliary  ganglion;  6,  lacrimal  nerve;  7,  frontal  nerve;  H,  nasal  nerve;  9,  lacrimal  gland; 
10,  ciliary  nerve;  11,  branch  of  third  cranial  nerve  to  inferior  oblique  muscle;  12,  superior  maxillary  or 
lecimd  division;  13,  sphenomaxillary  or  Meckel's  ganglion;  14,  nasojialatine  nerve  which  forms  thy 
anterior  portion  of  the  inner  nerve  loop;  15,  anterior  palatine  nerve  which  forms  the  posterior  portion 
i.f  inner  nerve  l(K>p;  !<"»,  sublingual  ganglion;  17,  submaxillary  ganglioti;  18.  litigual  nerve;  1*^  otic  or 
Arnold'*  ganglion;  20,  inferior  dental  nerve;  21,  mandibular  or  third  division;  22,  corda  tympani  nerve; 
J  J,  infernal  carotid  artery;  24,  posterior  auricular  nerve;  25,  facial  nerve  in  a«iucduct  of  Fallopius;  2o, 
branch  to  small  superficial  petrosal  nerve. 
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Nervus  Maxillaris,  or  Second  Division 

The  maxillary,  or  second,  division  of  the  fifth  cranial  nerve  is  given  c 
from  the  external  anterior  border  of  the  Gasserian  ganglion.  (See  Figs.  4 
51,  and  52.)  This  division  is  slightly  larger  than  the  first  or  ophthalmic  divisio 
is  flattened  or  oval  in  shape,  and  is  at  least  4  mm.  in  diameter  as  it  mak 
its  exit  from  the  cranial  cavity  through  the  sphenoid  bone.  This  nerve  is  pure 
sensory  and  supplies  the  greater  part  of  the  superior  maxillary  bone,  antrui 
teeth,  periosteum,  alveolar  process,  mucous  membrane,  upper  part  of  cheek,  so 
and   hard   palates,   tonsils,   posterior   and   anterior   pillars,   uvula,    etc.,    wi 


I'ig.    53. —  Distrihutioti   of   superior    maxillary    nerve.      (Redrawn    from    Iliriclifeld    and    l^evcille.) 

1,  Anastomosis  with  orbital  nerve;  2,  zygomatico-facial  or  malar  branch;  3,  anterior  tennir 
branches  of  the  infraorbital  nerve;  4,  buccal  branch  of  facial  nerve;  5,  posterior  superior  dental  branchi 
6,  Meckel's  ganglion;  7,  Vidian  nerve;  8,  deep  i>ctrosal  nerve;  9,  great  ^»uper^lcial  petrosal;  10,  tac 
nerve;  12,  Gasserian  ganglion;  13.  superior  maxillary  nerve;  14,  lacrimal  nerve;  15,  orbito  or  tempoi 
malar  branch;    16,    zygomatico-temporal    branch. 


sensation.  This  large  nerve  trunk  passes  anteriorly  from  the  Gasserian  gai 
glion  beneath  the  dura  mater  in  the  middle  fossa  of  the  skull,  and  pass( 
out  of  the  cranial  cavity  by  way  of  the  foramen  rotundum,  which  is  locate 
in  tlie  greater  wing  of  tlie  splienoid  bone  (sec  Fi^^s.  41,  42,  48,  47,  54-A,  and  60 
After  emerging  from  tlie  foraiiKMi  rotundum,  it  crosses  the  pterygopalatii 
(sphenomaxillary)  fossa,  and  entei\s  the  i)ostcrior  part  of  the  floor  of  the  orb 
(see  Figs.  60,  64,  and  68).  The  ])terygopalat ine  fossa  is  approximately  ] 
mm.  in  widtli  where  the  seeond  division  crosses  it   (see  Figs.  48  and  64).     B 
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Vl 


L*f!riiiial  serve 

OlliUmliiijc  ttrrvt' 
Ma.  iljsry  nunc 
Si^niilunai  i:<ingi\itn    -. 
Tii^oininal  urrve  j         \ 

(afTfnMit  r<K)t) 


Mau'iibubr 
nerve 


N«i \ e  of  4»UTji^yi4  cada] 
Sphcno-palatin*  pnglion  '^^ 

r«liitine  oervM  ^ 
Posterior  superior  hItw^Iat  nvtv 


Stipn-nrblUl  ii*rv# 


SfiuOiT  nKit  from  maxillary  nenro 

Stensory  root  from  roaxillarj 
'  rmrve 
'  ZygonmllcO'tomporal  branch 

1  ofim-tPocyBiir  nerve 

-  Eygonuitico-facial  branch 

likft-fior  i>alpebral  branch 
Ext'  mal  naaal  nen-es 
nfra-orbital  bervf^, 
ti'iiviiig  canal 
Kxtemal  nasal 
liranch 


Sa|««rtor  labial  branches 


Fij^.   54---/. — The  coiir>c  nf  tlu*  ophihalniic  ami  maxillary  nerves.    (From   Cunningham.) 


lacnma)  gUod 


FftiuUl  nenra 


SiiprB*OTbltal  nsi^a 


Lacrimal  nerve 

Nerves  to  superior  rectus  and 

levator  palpebra*  from  oculo- 

motornorve(»uperiordi  vision) 

Trochlear  ncr\c    _j 


Rectus  lateral!.'* 


Abducens  nervo 

Oculo-motor  nerve 
(inferior  ilivision) 
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oculo-motor  nerve 
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fpjin  oculo-inotor  nerve 


ip|a<trochlear  ner\'e 
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bltquiia  iiipeiior 

itiin-cilUry  nerve 

lnfra*lrochlrir  nerves 
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iptJc  aerWB 
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KftecULi  iQferior 


Obliquus  Inferior 

Fig.    5AB. — Schematic   ^epre^entati(>n   (»f   the   nerves   which   traverse   the   cavity   of   the   orbit. 

(From   Cunningham.) 
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fore  the  second  division  makes  its  exit,  through  the  foramen  rotundum,  while 
yet  ill  the  cavity  of  the  cranium  it  gives  off  the  middle  meningeal  (recurrent 
nerve),  which  supplies  the  dura  mater  located  in  the  region  of  the  middle  fossa  of 
the  skull  (see  Fig.  40).  After  this  large  nerve  makes  its  exit  from  the  cranial 
cavity  through  the  foramen  rotundum,  it  divides  into  two  main  branches,  or 
divisions.  One  main  branch  continues  in  the  floor  of  the  orbit  (see  Figs.  68 
and  70),  and  assumes  the  name  of  infraorbital  nerve,  which  takes  an  almost 
straight  course  anteriorly,  making  its  exit  upon  the  face  through  the  infraor- 
bital foramen  (see  Figs.  70  and  75).  The  other  main  branch  or  division  forms 
the  sphenopalatine  nerve,  which  passes  to  the  sphenopalatine  ganglion  (Meckel's 
ganglion),  which  is  its  chief  sensory  root,  and  branches  to  the  palate  and  nasal 


Vnn.  pffrtfgoid 


5^-  Hamvlus 
Procesmf  pterygoideus 

Fig.   55. — Sphenoid   bone,   anterior  view.      (From  Quain.) 


Crista 
infTa4tmp» 

^    ^-^.  Spina  angutms 
For.  Totundum 

Fa£i€&  sphm&-mm:^ 
Lam,  lalefvdis 


cavity  (see  Figs.  40,  53,  54-A,  and  60).  For  convenience,  it  is  well  to  divide 
the  branches  given  off  of  this  great  nerve  trunk  in  accordance  with  the  various 
locations.  The  branches  of  this  nerve  will  therefore  be  discussed  under  the 
four  following  groups: 

1.  Branches  given  off  the  second  division  within  the  cranium. 

2.  Branches  given  off  the  second  division  within  the  pterygopalatine  fossa. 

3.  Branches  given  off  the  infraorbital  nerve  within  the  infraorbital  canal. 

4.  Branches  given  off  the  infraorbital  nerve  upon  the  face. 


BRAX('HE8  GIVKN  OFF  WITHIN  TlIK  CAV- 
ITY OF  THE  CRANIL'M 


Middle  iiu'iiingeal  (recurrent  nerve)  which 
sui)pIio.s  the  dura  mater  in  middle  fossa 
and  to  i)lexu8  located  on  middle  meningeal 
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The  branches  which  are  jriveii  off  within  the  pteryjropahitine  fossji  (spheno- 
maxillary fossa)  miniberinjr  live,  and  sometimes  six,  are  given  in  the  outline 
on  page  95. 

Sphenopalatine  Nerves 

The  first  two  branches  given  off  within  the  pterygopalatine  fossa  are  two 
short  nerves  called  sphenopalatine,  wliich  course  downward  and  slightly  later- 


Fig.    56. — Illustrating   the    sensory    nerve    supply    of    the    face,    foreheail,    and    scalp. 

1.  Mental  nerve;  J,  infraorbital  nerve:  3.  and  4.  e\ternal  na<al  branches:  5.  auriculotemporal 
I'erve  from  third  division;  6,  zygomaticotemporal  nerve  fr«»m  .s<-con«l  division;  7,  supraorbital  nerve 
from  first  division;  8.  supratri^chlear  nerve  from  first  ilivision;  *M0,  greater  auricular  nerve;  11,  malar 
nerve;    IJ.   long  buccal    nerve:    li.   lesser   occipital    nerve;    14.   greater   occipital    nerve. 


ally,  connecting  with  the  sphenopalatine  ganglion  (MeckeKs  ganglion)  and 
makes  up  the  sen.sory  part  of  this  ganglion.  The  average  length  of  the  spheno- 
palatine nerve  is  approximately  5  mm.,  and  acts  as  a  sensory  connecting  link  be- 
tween Meckel's  ganglion  and  the  second  division.     (See  P^'igs.  48,  60,  78.) 
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Posterior  Superior  Dental  (Alveolar)  Nerve 

Tlif*  next  Virant*li  */ivvn  oft*  is  trailed  tli*^  postiTJor  wiiporior  alveolar  nerve 
{rami  alveola  res  superiores  posteriores),  (See  Fhjs.  (>0,  <>4,  *i5  and  GO.)  The.se 
uerves  may  be  two  ur  mow  in  number.  In  two  iustauces  tlie  author  has 
fonnd  two  posterior  superior  alveolar  nerves,  instead  of  one,  aiul  in  Vioth 
eases  the  hranehes  were  given  ofif,  from  tlie  second  division,  very  elose  to  each 

14     15 


Fiff.    57, — Ptripbcrai    nervc«   of   the    face    and   head.      (Retoiichfd    from   Toldt.) 

I,  Ansa  ccrvicali*  aur-crfictalis;  2»  superlicial  crcTvical  nerve;  3*  cervical  or  inframaxilUrir  branch; 
4,  hyiioglniisal  nerve;  5,  grtm  auricular  iiervt;  t>,  ^mall  occipital  nerve;  7,  facial  nerve;  8,  digasiric  bi'aiich; 
9,  posterior  auricnhr  nerve;  10,  occipital  branch;  11,  brancbes  of  i^rcat  occipital  nerve;  12»  »upcr5ctal 
icmjjoral  ncrvc;  13,  anterior  auricular  ncrvcs;  14,  auperficial  tnnporal  branches  *»f  aurienlotemporal  nerve; 
15^  temporal  brancht's  of  facial  nerve;  16,  malar  branches  of  facial  ucrve;  17,  supraorbital  nerve;  IS, 
inner  branch;  19,  supratrochlear  nerve;  20»  infrairuchlcar  nerve;  21,  iinterior  or  superficial  branch  of 
nasal  nerve;  22,  lateral  nasal  branches  of  infraorbital  nerve;  23,  superior  labial  branches;  24.  bqccal 
nerve:  25.  buccal  or  inferior  buccolabial  branches  of  facial  nerve;  26,  pes  anicrinus  or  i>arottd  plexus; 
27,  mandibular  or  supramaxillary  branch. 


olher.  In  two  other  specimens,  which  have  hicu  tlis^seettnl,  the  posterior  supe- 
rior dental  nerve  was  ^ivt^i  olT  as  one  l>ranelu  and  after  extending  downward 
and   laterally   to   a   distance   approximately   one-half   inch,   divided  into  two 
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branches.  This  nerve  arises  from  the  second  division  anterior  to  the  spheno- 
palatine branches;  in  other  words,  at  a  point  approximately  5  mm.  distal  to 
the  posterior  floor  of  the  orbit,  and  it  has  a  diameter  of  approximately  1  mm. 
Its  course  is  downward,  forward  and  laterally  (see  Figs.  48,  43,  54-A  and  60). 
It  enters  the  posterior  superior  dental  foramen  or  foramina  upon  the  poster- 
ior lateral  tuberosity  of  the  superior  maxillary  bone,  at  a  point  approximately 
2  cm.  above  the  distogingival  margin  of  the  upper  third  molar.  (See  Figs. 
36,  37,  60,  and  68.)  After  this  nerve  enters  the  superior  maxillary  bone  at  a 
point  as  above  stated,  it  passes  anteriorly  into  the  middle  plate  of  bone  compris- 
ing the  alveolar  process,  giving  off  small  branches  which  enter  the  apices  of  the 
roots  of  the  second  and  third  molar  teeth,  and  in  some  cases  the  apices  of  the 
roots  of  the  upper  first  molar  tooth.     (See  Figs.  40  and  60.)     However,  the  nerve 


I'ljf.    58.-     Illustrating   the   various   artas    wliirh    arc    supplied    hv    the    various    divisions    of    the    filth    cranial 
nerve   and   the   cervical    plexus.      (Kedrawn    from    (iray.) 

supply  of  the  first  molar  tooth  varies,  as  part  of  it  may  come  from  the  poster- 
ior superior  alveolar  and  a  part  from  the  middle  superior  dental,  or  its  en- 
tire supply  may  come  from  the  middle  superior  alveolar.  This  nerve  anasto- 
moses with  the  middle  superior  dental,  consisting  in  the  formation  of  a  dental 
or  alveolar  ])lexus  which  is  located  above  the  apices  of  the  roots  of  the  upper 
molars,  first  and  second  bicuspid  teeth.  (See  Figs.  40  and  60.)  It  also  assists 
ill  forming  the  posterior  portion  of  the  outer  nerve  loop,  which  will  be  discussed 
later. 

As  the  posterior  superior  dental  nerve  passes  through  the  posterior 
superior  alveolar  foramen,  it  is  accompanied  l)y  the  posterior  superior  al- 
vtM)lar  artery,  which  is  a  branch  of  tlie  internal  maxillary  artery.  (See  Fig.  67.) 
In  some  eases  this  artery  and  nerve  are  located  in  the  mucous  membrane  lining, 
the  posterior  wall  of  the  antrum,  and  in  the  dry  skull  it  is  many  times  possible 
to  see  a  small  groove  in  the  wall  of  the  antrum  which  was  occupied  by  these 
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structures.     In  addition  to  Hiipplyiiigf  tho  upper  gecoud  and  third  molA| 
in  some  eas«?s  a  portion  of  the  upper  ^mt  molar,  this  nerve  braneh 
the  biu-eal  gnm  tissue  ami  poriosttnin),  uiuenus  meiiihrHne  of  the  niuef 
buccal  side  of  the  upper  named  teeth,  and  in  addition  the  alveolar  pr 
the  immediate  region.    This  nerve  branch  ctofjf  iwt  supply  the  gum  tis» 
cons  membrane  and  periotittum  miuated  on  thr  Unyual  aide  of  the  above 


Fig.    59. — Sensory   areas   of   the    head,   showing  the   general   distribution    of   the   three   divisions   of  tl 

facial   nerve.      (Redrawn   from   Gerrish.) 

T,  Ofihthalmic  area;  TI,  maxillary  area;  Til,  mandibular  area;  1\'.  superficial  cervical  plexut 
V,  cervical  nerves  (posterior  division);  1,  lacrimal  nerve;  2,  supratrochlear  nerve;  .^,  supraorbital  I 
4,  infratrochlear  nerve;  5.  nasal  nerve;  <•,  infraorbital  nerve;  7,  mental  nerves;  8.  long  buccal  O 
9,  auricul«»lemporal  tierve;  10,  malar  branch  of  the  temi><»»<'-malar;  11,  ifmjjorai  branch  of  the  tel 
nerve. 

The  Zygomatic  Nerve 

Another  small  braneh,  which  is  ^iven  off  the  second  division  in 
pterygopalatine  fossa,  is  a  zyjronuitie  braneh  (orbital),  and  enters  the  Cfl 
of  the  orbit  by  way  of  the  infraorbital  fissure,  and  passes  through 
zygomaticofacial  canal  of  tlie  malar  bone  (zygomatic  bone)  and  emerges  i 
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the  face  through  the  zygomaticoorbital  foramen,  at  which  point  it  anasto- 
moses with  the  lachrj^mal  nerve.  (See  Pigs.  53,  54-A,  and  60.)  As  it  emerges 
from  the  foramen  upon  the  face,  it  divides  into  two  branches,  which  are  the 
zygomaticofacial  which,  after  passing  through  the  substance  of  the  zygomatic 
or  temporal  bone,  appears  upon  the  face  and  supplies  the  skin  covering  the 
zygomatic  bone,  and  anastomoses  with  small  malar  branches  of  the  seventh  cra- 
nial nerve.     (See  Figs.  56,  57,  and  60.) 

Infraorbital  Nerve 

The  last  large  nerve  branch  which  is  given  oif  within  the  sphenomaxillary 
fossa  is  the  infraorbital,  which  is  a  continuation  of  the  second  division  and  is  a 
terminal  ])ranch.  It  enters  the  infraorbital  canal  at  the  posterior  part  of  the 
floor  of  the  orbit,  then  traverses  the  infraorbital  canal  (see  Figs.  60,  62,  and  68). 
The  nerve  finally  makes  its  exit  upon  the  face  through  the  infraorbital  fora- 
men, which  is  located  at  a  point  one  centimeter  beneath  the  infraorbital  mar- 
gin of  the  orbit.  (See  Figs.  35,  60,  70,  and  71.)  As  the  infraorbital  nerve 
passes  through  the  infraorbital  canal,  it  gives  off  the  middle  and  anterior  su- 
perior alveolar  nerves,  which  will  be  discussed  later. 

The  accompanying  diagram  should  give  the  reader  a  clear  knowledge  of 
the  nerve  branches  located  within  the  pterygopalatine  fossa: 


BRANCHES  OIVKN  OFF 
WITHIN   THE   PTERYGO- 
PALATINE FOSSA. 


Two    sphenopalatine    to    Meckel's    ganglion    (sphenopalatino 

jjanjrlion). 
Posterior  superior  dental  (one  or  two  branches)  to  upper 
second  and  third  molar  teeth  and  in  some  cases  upper  first 
molar.  Also  to  alveolar  process,  buccal  periosteum,  gum 
tissue  and  mucous  fold  in  region  of  upper  named  teeth  and 
posterior  part  of  antrum. 
Anastomoses  with  middle  superior  dental  and  aids  in  form- 
ing the  dental  plexus. 

Anastomosing    branches    to 

seventh  cranial.     Cutaneous 

branch  to  skin  of  upper  part 

of  cheek. 

Cutaneous    branch    to    part    of 

lower  eyelid. 
Connecting  branch  with  lachry- 
mal nerve  which  is  secretory. 
Anastomosing    branch     with 

seventh   cranial  nerve. 
Cutaneous  branch  to  skin,  face, 
anterior  part  of  temple,  and 
lateral  part  of  forehead. 
This  nerve  is  a  continuation  of  the  second  di- 
vision and  gives   off  several  branches,  as  is 
illustrated  in  diagrams  on  pages  100  and  102. 
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The  branches  which  arise  from  the  infraorbital  nerve  as  it  courses  an- 
teriorty  through  the  floor  of  the  orbit  from  the  pterygopalatine  fossa  until  it 
ettLMges  through  the  infraorbital  foramen  upon  the  face  are  two  in  number. 
fho  divisions  and  subdivisions  of  these  two  branches  are  given  in  detail  in 
the  diagram  on  page  100.  The  infraorbital  nerve  is  from  2  to  2^/^  mm.  in 
dlttMeter  as  it  enters  the  orbit,  and  is  purely  sensory. 

BRANCHES  OIVEN  OFF  INFRAORBITAL  NERVE  WITHIN  INFRAOR- 
BITAL CANAL 
The  Middle  Superior  Dental  (Alveolar)  Nerve 

The  middle  superior  dental  nerve  arises  from  the  infraorbital  nerve 
within  the  infraorbital  canal,  and  it  courses  downward  laterally  and  slightly 
forward,  being  located  in  the  outer  wall  of  the  maxillary  sinus,  but  during  its 
course,  it  gives  off  many  small  branches  which  supply  sensation  to  the  mucous 


Margo  zygomcUicus 

Margo 


Corpus  Ala  paiva 

Sulcus  chifigtnniia 


Ala  magna 


Fades 

cerebrals 


Margo  squamosum 


fhs.  orbii.  j^tip. 
Ptoc.clfFioid^u^  ant. 
For.  rotund um 
-  Pro.  din^idcus  po6t. 
For.  ovale 
For.  spinoAum 


Dorsum  stUm     /  car^i,    \ 

Lingvla 

Fig.    61.— Suhenoifl   bojie   from   above.      (From   Quain.) 

membrane  lining  the  antrum  at  this  point.  (See  Figs.  40,  60,  and  68.)  Before 
it  reaches  the  antrum  it  passes  through  a  small  bony  canal  in  the  wall  of  the 
maxillary  sinus.  When  it  reaches  the  region  of  the  alveolar  process  above  the 
apices  of  the  roots  of  the  upper  first  and  second  bicuspid  teeth  and  first  molar 
tooth,  it  divides  into  several  brjuichos  wbicli  supply  a  part  of  the  mucous 
membrane  in  the  floor  of  the  aniruui,  llu*  iilvoolar  process  located  in  the  region 
of  the  two  superior  bicus])ids  and  first  molar  leeth,  buccal  periosteum,  gum 
tissue  and  mucous  fold  located  on  tli(»  buccal  side  of  the  upper  named  teeth. 
Small  branches  enter  the  apices  of  the  superior  iirst  and  second  bicuspids, 
and  in  nearly  all  cases  the  roots  of  the  upper  first  ni(>Iar.  (See  Figs.  40  and  60.) 
It  has  been  the  author's  exi)crience  that  the  superior  bicuspids  and  first 
molar,    alveolar    process    and    soft    tissues,    located    on    the    buccal    side,    are 
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supplied  with  sensation  in  at  least  95  per  cent  of  the  cases  by  the 
middle  superior  dental.  This  nerve  anastomoses  with  the  posterior  and  an- 
terior superior  dental  branches  and  assists  in  the  formation  of  the  dental 
plexus,  which  is  located  directly  over  this  zone,  as  previously  described.  It 
also  enters  into  the  formation  of  the  outer  nerve  loop  which  will  be  described 
later. 

Cunningham  states  that  the  middle  superior  dental  may  be  a  secondary 
branch  which  is  given  off  the  anterior  superior  alveolar,  but  it  is  the  author's 
opinion  that  this  seldom  occurs,  and  he  has  been  convinced  of  this  fact,  by  con- 


Fig.   u2.   -Lateral  view  of  the  superior  maxillary   bone   and   orbital  cavity. 
(Redrawn  from  Sobotta-McMurrich.) 

1,  Nasal  l>oiie;  J,  nasolacrimal  canal;  3,  posterior  lacrimal  crest;  4,  infraorbital  groove;  5,  zygomatic 
|ir«>crv*>;  (>,  tuberosity;  7,  haniuiar  process;  8,  external  pterygoid  plate;  9,  body  of  sphenoid  bone;  10, 
turamcn  rotundum;  11.  sphenopalatine  foramen;  12,  orbital  process  of  palate  bone;  13,  optic  foramen; 
14.  po»teriur  ethmoidal  foramen;  15,  anterior  ethmoidal  foramen;  16,  lacrimal  ethmoidal  suture;  17,  frontal 
t/fifir. 


elusions  based  not  only  upon  the  results  obtained  from  numerous  nerve  block- 
ing injections,  but  from  investigations  made  upon  cadavers  in  the  dissecting 
room. 

Anterior-Superior  Dental  (Alveolar)  Nerve. — This  nerve  branch  arises  from 
the  infraorbital  nerve.     The  author  has  found  that  this  nerve  branch  is  given 
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off  in  most  cases  at  a  point  approximately  5  mm.  distal  to  the  opening  of  the 
infraorbital  foramen.  This  nerve  branch  passes  downward  and  forward  within 
the  anterior  wall  of  the  antrum  of  Ilighmore  until  it  reaches  an  area  above  the 
apices  of  the  central,  lateral,  and  cuspid  teeth.  In  its  course  do\^Tiward  in  the 
mucous  membrane  and  bone,  forming  the  anterior  wall  of  the  antrum,  it  gives  off 
small  sensory  branches  which  supply  these  structures  with  sensation.  When  it 
reaches  an  area  abov(»  the  zone  occupied  by  the  central,  lateral,  and  cuspid  teeth, 
it  divides  into  a  dental  branch  and  a  nasal  branch. 

The  Dental  Branch. — The  dental  branch,  in  addition  to  supplying  the 
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otinn    of    su|icriiir    maxillary    houo    sho\%inK    the    antrum    and    orbital    cavity, 
(Redrawn  from  Sobotta-McMurrich. ) 


1,  Frontal  bono;  2,  zygomaticoorbital  foramina;  3,  infraorbital  canal:  4,  maxillary  sinus;  5,  alveo- 
lar socket ;  o,  |itir>  Rnitl  canal;  7.  bamular  jiroccss;  H.  jMciyjioid  priiccss:  9,  i)tcrygoid  fossa;  10.  loramrn 
rotundimi;  11,  |itcTygi)id  canal;  12.  splu  noidal  sinus;  13,  sjino  fur  txtt-rnal  rectus;  14,  lesser  wini?  of 
splicnoifl;  15,  s(Hianious  jwirtion  of  tin-  temporal  iioiu  ;  U).  parietal  bone;  17,  sphenofrontal  suture;  18. 
frontal    bom-    (eerebral    surfaci-). 

mucous  nienil)rane  and  thin  l)()iio  (•()nij)risinp:  Iho  anterior  wall  of  the  antrum, 
su])plies  sensation  to  tlie  central,  lateral  and  cuspid  teeth,  alveolar  process, 
labial  gum  tissue,  periosteum  and  mucous  fold  in  the  region  of  the  above- 
named  tcM'tli.  It  anastoiiKKNt's  freely  with  tlie  uiiddh*  superior  dental  nerve 
to  form  the  superior  dental  [)lexus  and  with  its  fellow  across  the  median  line. 
The  Nasal  Branch. — The  nasal  hraiifh  supplies  the  lloor  of  the  nasal  fossa 
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jiihI    the  ant  prior  pr»rtioii   uf   tlit*  inferior  meatus   nnd   iiirnstnniaHeR  with   1!ip 
nasopalatine  nerve,  wliich  is  a  hraneli  of  MeokeFs  *^*in^lion. 

The  anterior  superior  denial  is  (UU'  of  the  nerve  tjrimehes,  assisting  in 
the  fiiriiiation  of  the  outer  nerve  Ump,  whieh  will  be  diseussed  later.  At  this 
{Kiiiit.  the  antlior  wishes  to  eall  attention  to  the  faet  tfial  tlu'  anterior  zone, 
whieh  is  oeenpied  by  the  eentrab  lateral,  ami  eiis[>id  teeth,  is  snjiplital  by  the 


1 

^ 
^ 


Fijp.    M.— Wri  anntotiiicat   8|>tdmcn   illtTstnitirig   thv   foUowing  ctruetures: 

I,  InicrioT   dental    ncTvr;   2,   tini^iial   nerve;    3,    niandibnlar   ncrvr-;   4,   foramen    uvale;    5,   long   Iniccal 
f»«J    *«    hUrnial    iiiAsillary    artery;    7.    ptwlcrjor    Miptriur    tkul.tl     foramen;    8,    ("^slcrior    Avi|>crior    dental 
rf(r;    %    futam^n    rnlnn«ltit|i;    10,    nuixtllaiv    twrvc  ;     ]\,    riKixiUurv    nerve    eDtcnnjf    tlir    |;«isic'rtt«r    j  arc    o* 
thr  iiiffiAufhital   rsittrtl 

AllU^fir  Hiiporior  dental;  tin*  niiddlc  /onr  whirh  is  (KTn[»ird  by  tlu^  npjier  first 
and  fiecorit]  bi**us|nd«  iind  first  niobir  terth  is  suiit>li*'d  by  tb<»  middle  superior 
dentaK     The  postt^rior  zone  wliieh   is  oeenpied  by  tiie  upper  second  ami  thirfl 
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Middle 
superior 

DENTAL 
(ALVEOLAR) 


molar  teeth  is  supplied  ])y  the  posterior  superior  dental.  (See  diagram  on 
page  100.)  Empliasis  is  placed  upon  this  point  for  the  simple  reason  that 
the  operator  must  have  a  definite  knowledge  of  the  nerve  supply  of  the  part 
upon  which  he  wishes  to  operate.  For  example,  he  should  not  expect  anes- 
thesia in  the  middle  zone  by  blocking  the  nerve  supply  to  the  anterior  or 
posterior  zones  or  vice  versa. 

The  accompanying  outline  should  assist  the  reader  in  obtaining  an  under- 
standing of  the  divisions  and  subdivisions  of  the  nerve  supply  in  this  r^ion. 

^To  nDtnim  of  Highmore,  mucoua  membniii'j 

and  bone. 
To  apices  of  upper  fint  and  aeeond  bienih 
pids  and  in  95  per  cent  of  earn  fbe  upper 
first  molar. 
To    alveolar    process    in    region    of   upper 
named  teeth,  buccal  gum  tianei  p«riot- 
teum  and  mucous  fold. 
Anastomoses  with  posterior  and  anterior  in- 
])orior  alveolar  branches  to  f6m  .np 
dental  plexus. 

/To  antrum  of 
To    superior    eentnl, 

and  cuspid  teetb. 
To  alveolar  proeea^  UhU  guu 
tissue,   pcriostenmy   aniflOM 
fold    in    region    of  abore- 
named  teeth. 
Anastomoses  with  middle  an- 
perior  alveolar  to  form  sd- 
perior   dental   plexne   and 
with  its  fellow  across  the 
median  line. 
rTo  floor  nasal  fossa  and  an- 
terior   portion    of    inferior 
meatus. 
Anastomoses    with    nasopala- 
tine nerve. 
Tho  infraor])ital  norve  passes  through  infraorbital  foramen 
on  face  and  divides  into  three  facial  branches  which  are 
des(Til)ed  below. 


BRANX'HES  GIVEN  OFF  IN 
FRA ORBITAL  N  K  R  V  K 
WITHIN  INFRAORBITAL 
CANAL. 


Anteiuor 
supehiuk 

DENTAL 
(ALVEOLAlO 


Dontal 
branch 


Nasal 
branch 


BRANCHES  GIVEN  OFF  THE  INFRAORBITAL  NERVE  UPON  THE  PACE 

Inferior  Palpebral,  External  Nasal,  and  Superior  Labial  Nerve  Branches 

The  branches  arisinnr  from  thr  infraorbital  nerve  in  the  region  of  the 
face,  after  it  emerges  from  tlie  infraorbital  canal  through  the  infraorbital 
foramen,  are  three  in  nnmber — the  inferior  palpebral,  external  nasal,  and 
superior  labial  (sec  Fi<rs.  40,  oO,  (>().  61),  and  70).  These  nerves  are  located 
beneath  the  ({uadratus  labii  sui)crioris  muscle.  Soon  after  the  infraorbital 
nerve  passes  out  of  the  infraori)ital  foramen  npon  the  face,  its  branches  com- 
municate with  small  hi'anches  from  tlie  seventh  cranial  nerve  (facial  nerve) 


NEKVUS    TRIGEMINUS 

and  form  tho  iiifniorliital  plexus,  wliiuh  h  loi-ated  Ijciiealh  the  niuseuhis 
zyKoraaticus,  and  the  quadnitus  hibii  suptTi(»ris^  that  is,  iniinediatt^ly  below  its 
point  of  origin  (see  Fi^.  74).  Ttiis  plexus  is  surrounded  by  connective  and  fatty 
tissue.  A  vein  and  artery  of  tbc  same  name  as  tbe  nerve  pass  throngli  the  infra- 
orbital foramen  upon  the  faee.  Th**  hifraorbital  plexus  gives  off  the  three 
branches  above  named.  All  three  bra nr lies  divide  up  into  many  small  branches 
and  form  more  or  less  a  fau-shaped  arranfrement.     (See  Fig»  69.) 


1.    MfTillary    nerve,    i^concl    division    of    fifth;    2,    posterior    siipcnor    clttnal;    3,    intrrnal    rnaxilbry 
;    4,    laramen    ovjitc;    5*    mandibuljir    nerve;    i\,    auriculotemporal    nerve;    7.    iuftnor    denial    nerve; 
nUllAt  wcrve;  9.  long  liuical  ncryri   10,  posterior  su|Jcrior  alveolar  artery;    11,  prfSUTior  smierior  atvcolar 
I  and  *rlipry  al   rMisierlor  superior  alveolar  foranieti. 

The  inferior  paljieliral  liramdi  passes  iijiwiird,  giving  olT  sinall  branches 
which  supply  the  conjiinrtiva,  skin  of  the  lower  eyelid^  as  well  as  eonneetijiff 
with  tbe  infraorbital  plexus  and   facial   nerves.     The  external   branch  runs 


J 
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medially  to  the  nose  and  supplies  the  mucous  membrane  lining  the  vestibule 
in  the  region  of  the  ala,  as  well  as  supplying  the  ala  itself.  The  superior 
labial  branch  descends  to  the  upper  lip,  supplying  the  lip,  a  portion  of  cheek 
and  mucous  membrane  in  this  region. 

If  the  accompanying  diagram  is  studied  by  the  reader,  he  should  obtain 
a  clear  understanding  of  the  division  of  nerves  after  the  infraorbital  nerve 
lias  emerged  from  the  infraorl)ital  foramen  upon  the  face: 


JU{AX(MrKS  GIVEN  OFF  FROM 
INFRAORBITAL  NERVP:  IN 
KKGION  OF  FACE 


iNFKRIOn 
PALPEBRAL 


External 

NASAL 


SrPERlOR 
LABL\L 


To  infraorbital  plexus  with  seventh 
cranial  nerve. 

To  conjunctiva  and  skin  of  lower  eye- 
lid. 

To  ala  and  mucous  membrane  .lining 
the  vestibule  in  region  of  aln. 

To  skin  of  i>osterior  inferior  part  of 
side  of  nose. 

To  skin,  mucous  menibraoo  of  supe- 
rior lip  and  cheek. 

Comnuinicatos  with  infraorbital  plexut 
with  seventh  cranial  ner\c. 


The  Outer  Nerve  Loop  and  Superior  Dental  Plexus 

The  sii|)eri()r  dental  plexus  is  cdniposed  of  nerves  derived  from  the 
posterior,  middle  and  anterior  superior  alveolar  nerve  l)ranehes  and  is  situ- 
ated between  the  iloor  of  the  ant  nun  and  the  root  of  the  upper  first  and 
seeoiid  bicuspid  and  first  molar  teeth  (see  Fijrs.  40  and  ()!)).  In  most  cases  this 
dental  plexus  *i:ives  olV  two  distinet  branches,  the  first  one  being  the  superior 
(b^ntal  rami,  which  passes  to  the  apices  of  the  roots  of  the  above-named  teeth, 
and  the  superior  jrinjrival  rami,  which  enter  the  alveolar  septa  and  supply  the 
!;uccal  t?um  tissue,  ])eriosteum,  mucous  membrane,  maxillary  sinus,  etc. 

The  nervous  ai'rangement  at  this  ])oint  is  extremely  complex  and  many 
Miiall  branches  are  j>iven  ofT  which  connect  with  each  other  at  varying  points. 

In  the  younj?  subject,  the  dental  plexus  can  be  blocked  by  infiltration  or 
terminal  an(\sthesia,  but  in  tin*  older  subjects,  who  possess  a  dense  external 
alveolar  plate,  excellent  results  can  be  obtained  from  the  intraosseous  method 
of  anesthesia,  and  inunediat(»  anesthesia  of  the  three  teeth  located  in  this  zone 
;i.s  well  as  the  alveolar  procv'ss  and  buccal  tissue  is  obtained. 

There  are  two  nerve  loops  situated  in  the  upper  jaw,  that  is,  two  on 
either  side,  which  are  called  the  internal  and  exItM'nal.  The  inner  nerve  loop 
is  formed  by  the  anterior  i^ahitine  and  naso])alatine  nerve  branch(»s  which 
ai'isc  from  Meckel's  iran^rlioii  in  the  ptcryjropalatine  fossa.  The  inner  nerve 
loo])  will  be  distnissed  in  detail  latei*. 

T\w  outei-  nervt'  loop  is  formed  by  tin*  postiM'ior,  middle,  and  anterior 
su])erior  alv(M>lar  nerves.  The  middle  and  anterior  branches  arise  from  the 
infraca-bital  ner\'e,  while  the  posterior  branch  arises  fi-om  the  second  division 
in  the  pteryi»:opalatin('  fossa. 

To  summarize  what  has  been  said  with  reference  to  the  three  branches 
comi)risin<j:  the  outer  nerve  loop,   is  that   th(\v  sui)i)ly  the  teeth   in  the  cor- 
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responding  lialf  of  the  jtiw,  Imwal  and  \nh'm\  alveolar  process,  periosteum, 
gum  tissue^  and  mueons  fold,  having  nothing  to  do  with  the  nerve  supply 
on  the  lingual  aspect  of  these  teeth.  Therefore,  if  the  operator  desires  to  remove 
pulps  from  th»^  teeth,  prrjiarr*  ahut inputs  for  erowiis  or  bridgework,  prepare 
cavities^  or  do  other  t^|H'rations,  which  involve  the  teeth,  hiiueal  ov  labial 
stmetures,  it  is  nut  ncrt'ssary  to  li!€ek  the  nerve  braneh(*s  situated  on  the  lincrual 
side.     However,  if  the  leeth  are  to  lie  extraeted,  then  it   bt*eunies  necessary 


Ftif,   bu, —  Frir|:;«rt?d   analumaticAl    ft|ieciiiica    illustrating   ihc    fultowing    ^tinctures: 

Inlcrnal  inai^nUry  artery;  2,  infrrinr  dciiliil  artery,  J,  hraiich  of  inlcrnal  maxillary  nrtciy; 
4,  j»T»rtrfitir  •niifnnr  dleiital  an  cry;  5,  ivpheno[iAUlinc  flrti-ry;  u,  infraorhitai  artery;  7,  foraiinfii  rutundum; 
i«  AMOittl  (Jivittian  of  fifth   iicrvcj  0»   iioslcrior  siijeTior  deitta]   uctvc. 

not  unly  to  block  the  outer  nerve  lunp  or  a  portii^n  of  it,  deirernlifis^:  upon 
the  location  of  ibe  tootli  to  he  removetU  but  also  to  block  the  nerve  su[>ply 
oil  the  lingual  side.  The  operator  must  be  his  own  judge  as  to  what  nerves  to 
block,  and  if  he  understands  his  anatomy  hv  will  know  exactly  what  to  do 
in  eaeh  individual  east*,  hthI  will  make  only  those  inject  ions  which  are  neeessary. 
Note  the  aecompanyinj^  dia^^ram. 
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[  Posterior  siiiK'rinr  di'ntul  \ 
mANVUm  FORMINr^  OUTRR  OR  |  ^j.^j^^^^  .^^  ^^^^^^j         Form  ..perior  dental 

EXTERNAL  NERVE  LUt>P  *    *    *  ■       ^     *  i         plexus, 

[Anterior  superior  dentiil  |      ' 

Teeth   on   eoiTcsponding  side   of  jaw, 
Alveoiar  prf>eess. 

BmH-al   and  luhlal   periosteum   and   ^^um   li.Haijo. 
Bufcal  an<i  laliial  mucous  membrane. 
Bneeal  aTid  labial  mueous  fold  of  choek  and  H]ts. 
If  o Juration   is   to  extend   to   median   line   the   over- 
lapping^ nerve  hniiipliea  at  tliis  point  must  be  bloi'ked. 


OUTER  OR  EXTERNAL  NERVi 
LOOP  SUPPLIES 


Fig;   67v — Preftared    anatomical   sijccimcn    illuslratinR    ihc    followiiifif   structures: 

I.    Mandilnilar    nrrve;    2,    inferior    drntal    nerve;    3,    Ims^ual    n^rve;    4,^    internal    maxillary    artery; 
5,  posterior  superior  dental  aricry  and  6»  [loatcnor  superior  dental   ncrvt. 


The  Sphenopalatine  OangUon  (Meckers  Ganglion).— Tht^  H]>ht^nn[)alatine 
ganglion  is  situated  in  the  pterygopalatine  fossa,  located  about  mithvay  bt*- 
tween  the  anterior  surface  of  the  sphenoid  bone  and  the  posterior  border  of 
the  maxillary  bone»  and  5  or  6  mm.  beneath  the  second  division  of  the  fifth 
nerve  as  this  branch  bridges  the  pterygo [palatine  fossa.  (See  Figs.  40,  48, 
60,  77,  78,  79,  and  118,)  Its  shape  is  cither  rounded  or  triangular  antl  is 
stispended  from  the  trunk  of  the  second  division  by  the  two  sphenopalatine 
nerves  which  form  the  sensory  part  of  the  ganglion. 
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The  sympathetic  and  motor  fibers,  which  form  the  respective  roots  of 
this  ganglion,  originate  from  the  nerve  located  in  the  pterygoid  canal.  (Vid- 
ian nerve.) 

Vidian  Nerve  (Nerve  of  Pterygoid  Canal). — The  Vidian  nerve  courses 
along  the  pterygoid  canal,  which  is  located  in  the  pterygoid  process  of  the 
sphenoid  bone  and,  in  reality,  it  consists  of  two  nerves  which  macroscopically 
appear  as  one  nerve.  (See  Figs.  60  and  77.)  Under  one  sheath  they  course 
through  the  pterygoid  canal,  one  consisting  of  motor  fibers,  the  other  of  sym- 
pathetic fibers,  each  going  to  form  the  respective  roots  of  the  sphenopalatine 


14  15 


25    24  Z3  22 


ri|{.    o8. — Thr   second   branch    of   the   trigeminal    nerve,    the    sphenopalatine    ganglion;    the    intracranial    por- 
tion  of   the   facial   and   tympanic    nerves.      (Redrawn    from    Sobotta-McMurrich.) 

1,  Anastomosis  between  facial  and  tympanic  nerves;  2,  great  snperficial  petrosal  nerve;  3,  anasto- 
mi>ikis  between  great  superior  petrosal  to  tympanic  nerves;  4,  lesser  supertici.il  petrosal  nerve;  5,  tensor 
tympani;  ^,  trigeminal  nerve;  7,  internal  carotid  plexus;  8,  portiominor;  9,  deep  petrosal  nerve;  10. 
mandibular  nerve;  11,  ophthalmic  nerve;  12,  maxillary  nerve;  13.  sphenopalatine  nerve;  14,  optic  nerve; 
1^,  infraorbital  nerve;  16,  zygomatic  nerve;  17,  maxillary  sinus;  18.  infraorbital  nerve;  19,  anterior 
HU|>erior  alveolar  nerves;  20.  middle  superior  alveolar  nerve;  21,  middle  suiierior  alveolar  nerve;  22,  po«j 
terior  sui>erior  alveolar  nerve;  23.  pterygopalatine  fossa;  24,  si)henopalatine  ganglion;  25,  nerve  of 
pffr\g<>id  canal;  26,  internal  i»terygoid  muscle;  27,  tuba  auditiva;  28.  caroticotympanic  nerve;  29,  tym- 
l»anic  antrum:  30.  internal  carotid  artery;  31.  internal  caroti«l  nerve;  ^2,  petrous  ganglion  of  g'o<5«o. 
pharyngeal:  33.  vagus  nerve;  34.  stylomastoid  foramen;  35,  tympanic  nerve;  3o,  chorda  tympani;  37,  facial 
iirrve:    38.    !(tai>e<lius;    39,   tympanic   sinus;    40,   stapes;    41,    facial    ntrvc;    42,    intermediate    nerve. 


ganglion.  This  nerve  is  formed  within  the  skull,  near  the  foramen  lacerum, 
by  the  union  of  two  branches.  One  branch,  which  is  sympathetic  in  function, 
is  given  off  the  carotid  plexus,  on  the  internal  carotid  artery,  and  is  known  as 
the  deep  petrosal  nerve,  while  the  other  branch,  which  is  motor  in  function. 
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a^i^e^  I'min  the  irt'iiicnlat*'  iraiijilioii.  lorattMl  mi  the  facial  nerve,  and  is  ealled 
th»-  irivater  Mipertirial  j»etroval  ii#Mve.  The^^e  t\vi»  branches  unite  and  pass 
throii^rJi  tin-  jiT.-ryjnitl  ranal  and  are  knnwn  as  the  Vidian  nerve.  The  new 
term  t:ivcn  thi<  nerve  !>  nfrms  mtnifis  ptt  rf/tjohhi.     «  >hh*  Fi«r.  77.) 

Tlie  \'idian  n»rvi'  is  short  ami  simj»ly  arts  as  a  connectinpr  link  between 


■:.'     \\-K 


"..■■w  ii'.j:    >!riKi:irc>: 
'■■v    •iin::il    nc 


l:;\u      :-.a'«:'i 


v:    4.    iiifcriiT    ilciini 

.  .Tiitiriiir   r.TTiii'i    nf  iihm'.mI 

;h:    ''.    iri'i-«ivi-    mrvr-t;    ]i). 

I.».    jtitram  liit.i!    i"ran:iii: 

tissue    l-.-vait.ll    Iii:*.im1    :i:>I 


tlir  si'\»*n)li  rr.-m'uil  imtvc  ;iii<]  ^yinjwiihi'iir  nrrvtuis  NV.stem.  and  tlie  sphent)- 
pjihitiiu'  'jMiiulijHi  ciiid  siippiifs  lhi>  Liiiniili'in  \\\^\\  its  motor  and  vasomotor 
i""')K.      Tln'r«'l'«)i'.\    tin-   splininpjjljit iiH'    iw    MtM-k.-l's    •^anL'lion    is    comjKised    of 
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til  re**  kiiulH  of  fibers  or  roots:  prsif  a  seiisoiy,  by  way  of  tbo  two  spiieiio- 
p«latine  nerves,  eoriiiectinfj:  it  with  the  second  oi*  maxillary  division  of  the 
fifth  nerve;  setottfl,  h  motor  hraoeli,  by  w^iy  of  tlie  hw^iv  siipertieial  petro^saU 
and  the  Vidian  nervf  eoinieetinu:  it  with  the  .seventli  eraiiiiil  or  faeial ;  ihlnJ^ 
the  sympathetic  system  thronyh  llir  lar^**  {lri'[>  [jrlrosal  nerve  whieli  iirises  from 
the  earotid  ph^xus. 


PiC»   70,— W<"1   ariaiumical   specimen    illtKtr^liiig   llic    following   itruciures: 
t,    In(ftorl>tl»)    nrivr    in    ibc    iiiiriorbital    ciitial;    2^    inferior    |tii]|>cbrii    and    J,    Inirritl    iias^il    antl    the 


d 


Fig.    ?L — Superior   mjixilbry    bone    whicb    has   been    incised    Ihroiigb    ihc    iuperior    maxillary    sinus    and    be- 
tween  Ihc  various   lecth. 

A,  infraorbital  foramen  and  canal;  T,  tuberosity  of  superior  fxiaxillary  bone;  C,  central  incisor; 
h.  lattral  incisor;  C,  cuapid.  1,  PleryRoid  plate;  2,  Aoor  nf  na^  cavity  and  hard  palate;  J,  maxillary 
fiinn»;  4,  na^l  cavity;  5,  CKtcrnal  alveolar  plair;  d,  middle  table  or  interca[tcellou&  butiie,,  7,  linifual  plale; 
S,  anterior  palatine  canaL 


NERVrS   TRIQKMIXrS 


109 


The  following  diagram  shows  the  origin  as  well  as  the  names  of  nerves 
connected  with  this  ganglion. 


ROOTS  OF  SPHENOPALATINE 
<  MECKEL  '8)  GANGLION 

FX>RMED  BY: 


8|ihenop:ilntino  b  r  a  n  c  li  o  8 
from  ftcoond  divisiuii  whieli 
are  atMisory   iu   function. 

Vidian  (nerve  of  the  ptory- 
tl^oid  canal)  formed  by 
greater  superfiriul  petrosal 
which  is  motor  and  deep 
petrosal  wliioh  is  sympa- 
thetic. 


/Large,  deep  petrosal  from 
carotid  plexus  (s>'m  pa- 
thetic). 

Great  superficial  petrosal 
from  geniculate  ganglion 
of  seventh  cranial  or  fa- 
cial nerve  (motor). 

Fillers  to  superior  posterior 
part  of  noso  and  nasal 
S(>ptum,  superior  meatus 
and  turbinate. 


Fig.  72. — Horizontal  aectioriji  throiiRh  btith  the  maxilla  and  ninixliltle  to  show  the  roots  of  the 
ic«th.  The  lections  were  carried  thruuKh  the  bones  a  short  distance  from  the  edge  of  their  alveolar 
bordera.  The  upper  tipiure  fthows  the  up|Kr  teeth,  the  lower  tiKure  the  lower  teeth.  Note  the  flattened 
roots  of  the  lower  incisors,  the  two  root-canals  in  the  anterior  root  uf  each  lower  molar,  and  the  con- 
fluence of  the  three  roots  of  the  up|»er  last  molars.     (From  Cunningham.) 


There  are  four  groups  of  braiu*hes  ^iveii  off  Moekol's  ^aii^lion.  They  aro 
more  easily  discussed  under  jrroups  than  separately.  The  four  groups  whieh 
are  given  off  are  as  follows : 

1.  Internal  or  nasal  ^roup  of  branehes. 

2.  Di^seending  or  palatine  ^roup  of  hraiiehes. 

3.  Posterior  group  of  branches. 

4.  Anterior  or  orbital  group  of  branehes. 


no 


lU.OCK    ANKSTUKSIA    AND    AT.I.Ii:i>   Sl'lUKCTS 


1 .  Internal  or  Nasal  Group  of  Branches  from  Sphenopalatine  Ganglion.— 

The  intt'nifil  or  nnsal  l)r<niclit's  an*  divided  into  two  jrronps  for  dt'scriptivc  jmr- 
poscs,  whicli  an*  as  follows  (sco  Fijr.  7S )  : 

1.  Posterior    su|)erior    medial    nasal    branehes,    whieli   pass    throujrh    the 
splieno|)alatiiie  foranxMi,  passinjr  anteriorly  aeross  tho  upper  part,  or  roof. 


S'^M 


l*J  M 


«*-"fDi- 


1*M 


at^M 


1**B|- 


WT*' 


I'lis'.     '..^.      I';  !..>- .-<  «ti-.K->    of    alvc.il.ir    i  r<MC-.^    ut     npi  •  »'    i-''"'^.    sl!>)\vin^    \',\v    t'-i-th    at    thrrt-    ilifTt-ioul     i.I,i:-.'.s 

ol'  the  nasal  cavity,  reaehin«r  the  ]>ostcrior  ])art  of  the  nasal  septum,  which 
it  supi>lies  toii-elhcr  with  the  nnieous  nienihrane  eoverinir  lliis  part.  There 
are  a  ininiher  of  these  hranehes;  the  larirest  of  them  is  ealled  the  naso- 
])ahitine.  wliieli  runs  nhli(|u»'ly  downwai'd  across  the  nasal  septum  fmm  above. 
cnui'siim-  its  way  ant«'riorly  in  a  distinct  iiroDve,  wliieli  is  located  on  the  surfa^-o 
of  the  pel  pcjidicuhn*  j»iat('  df  the  ethmoid  and  vmrier  bones. 


Fig,  7"»,— Pan  of  tht-  f.-'ciat   rnflijitinn  nf  \hv  *\t]tcvlor  maxillary  ncrvr. 
(Retouched    from   TnUU.) 

t«   rViirriftor   iini|tUi   nris   or    tirianijiilam    Tncntt    muscle    (turiird   downwarcU);    J,    ptaiysmn    myoidti 

«ldwnw'Ar<i»';    J,  bmnctii-s  of  gum   of   Juwcr  jaw;   4,   offset    »f   niandilmilar  or  ^uprama^MlAry    hraiicll 

nrnrr;    S,    hucrinatar    muwlc;    r»,   mi^j^wtcr    ninscle;    7.    buccal    nprvt-;    8»    malar    liratichc^   of    facial 

9,  narnfnj  tlml.  or  duel   of  Stctisen;    10.  tyfjorn alien*,   major  mii5cle;    11,  levator  aitKiili   oris   muscle 

istM'iiTiM    >  uM'Hii-.    1 7,   lofrAMrhifal    nerval    IJ.   tul'niorlulal    foramrn;    1-1,    levator   lalrii    auiirrioris   alacr|uc 

r«t   prnpriDs,   and   «yKomatii:ti«i   ininur   muscles    tcui   short);    15,    inferior    palpebral 

3  alpi-lirarnni    rtjosclc;    17,    fnuiUlis    mosck;    18.    »npralrochlrar    nprvp;     iv,    inlra- 

r  or  sitperf'tcial  branch  of  na^al   nrrvts   Jl,  ci>mprcft%'-r  nari*  muscle   Unit  arrus*); 

^J  ;    2.1,    internal    iia*al    branchrs;     24,    sunerinr    lamal    branches'.    25,    inferior    bbi^i! 

t   iiifermris  or  levator   ir.cnti   muscle;    27,   tkpreflsor   laini   inferioria   or   i|uadratud 

■  "   M-.»vii*ardft>;   2*<,   rocntal   or    labial    urrvc:    2't,    menial    foramen;    JO,    small   braitch   of 

©f  Ui»i«l  i)rnr«!. 
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2.  The  soeoiid  ^roiip  of  branches  are  called  the  posterior  superior  lateral 
nasal  branelu»s.  These  branches  pass  through  the  sphenopalatine  foramen  and 
supply  the  mucoperiosteum  in  the  region  of  the  superior  nasal  meatus,  middle 
and  sui>erior  nasal  conchce,  sphenoidal  sinus,  and  posterior  ethmoidal  cells.  (See 
Figs.  77  and  79.) 

The  Nasopalatine  Neire 

The  nasopalatine  nerve  is  a  long  branch  and  is  easily  found  by  dis- 
section in  the  mucoperiosteum  of  the  nasal  septum.  Its  origin  is  from  Meckel's 
ganglion  and  its  general  direction  is  downward  anteriorly  and  slightly  medial. 


b\* 


■•-1   '...i    .-i  a  ...     c*    'rr-i     ?":"jj>   ::  ■.-:n:r::ra.   r^rre. 


Af:or  it  IcAves  >Kvkers  i:;4!i^liou,  i:  ret.vrs  :he  nasal  cavity  by  way  of  the 

si^ht'v.vH*dlari:u'  '-'ruu-.tT.  x^v  F'.iiv  4«\  p*\  a:.- 1  ''^  .  I:  makes  irs  exit  into  the 
♦uourh  -.r.v^r.  :*.■'  vu-vl  pa'aV.,  v  >  i^'.:  :'v  :  ru-.v.-:::  ■:  Sv'ar^>a.  The  two  fora- 
:i:.!'-a  -:  S:.iri\i  iv "  -■'  '  :".->:\  :  rv.v..::.  -r  d:::-T:or  palatitie  foramen. 
S-x  K .^s.  U  .i!-.  I  71.  L-  US  Vvi'.iVv  •  -■.  ^.  •  ^r*::  rv.  irviu  each  side  unite, 
d :  w  h  :c  i .  :s  ■  i  r '. :  t ":  •. ;  v  : ;« -  •-  ^  v  1 .  \  :>.  V  >  v "  -  \-  .s  ^  *.  •>  "?  v.iiair? !? ^^.is  small  branches 
wh-:h  suvv  >  '■  -■  "■■>■'  •>  "•  -^^V-;r  :  :•  ""  >"  -.I'l^  \'*:jl'  «.:  -/ci  :h-*  lingual  side  of 
:h:  ••  •:--M*.  \i-  -.4  a*  I  •  >:  I  •  .  •  ^. .  y ^-v  ':^i  .  77.  7  •.  "^l.  aiAi  >»  .  A  branch 
.■:  ■:•■•:<•■•:  ru".  V  >:'■,.  :  'v--.-'-.  y.-w.^  \\i;x'^A-.:  /•■  I  ^a'erally  :u  the  region 
■. :"  •;■•':'  aL*  >j>  .:  *    .    .••--.v.    J-   -.i  .  ,t:.l    ■  >v   I  •••:..  u::ai^.^m*.^inar  with  the 


NERVUS   TRIGEMINUS 


113 


anterior  palatine  branch,  which  is  also   given  off  Meckel's  ganglion,  thus 
forming  the  inner  or  medial  nerve  loop,  which  will  be  discussed  later. 

The   following  diagram  shows  the   internal   or   nasal   branches   from   the 
sphenopalatine  ganglion: 

To  posterior  and  upper  part  of  nasal  sex)- 

tum. 
Nasopalatine  branch.  / 


INTERNAL  OR  NASAL 
OROUP  OF  BRANCHES, 
FROM  SPHENOPALA- 
TINE (MECKEL'S) 
CJANCILION. 


Posterior  supe- 
rior MEDIAL 
NASAL  BRANCHES 


POSTERIOK  SUPE- 
RIOR LATERAL 
NASAL    URANCHES 


Courses  downward 
and  forward  in  na- 
sal septum. 


Branches  to  gum  tis- 
sue     and     perios- 
teum    lingual     to 
superior       incisor, 
lateral    and     por- 
tion     of      cuspid 
teeth      on      corre- 
sponding side. 
Anastomoses    with 
anterior      palatine 
lingual  to  apex  of 
superior    cuspid 
tooth,    thus   form- 
ing   inner   or   me- 
dial nerve  loop. 
Branches     to     nasal 
mucous   mend)ran'3 
and   septum. 
To   superior   meatus   posteriorly. 
To    suj)ori()r    and    middle    turbinate    poatv* 

riorly. 
To  ])()steri(»r  part  of  nasal  cavity. 
To  posterior  ethmoidal  cells  and  sphenoidnl 
sinus. 


The  Descending  or  Palatine  Group  of  Branches  from  the  Spenopalatine 
Ganglion. — The  desceiuliiiji:  jrroup  of  palatine  brandies,  wliieh  are  p^iveii  off  from 
till*  sphenopalatine  ganglion  (MeekeFs),  comprise  three  large  size  nerves  which 
are  the  anterior,  middle  and  posterior  palatine.  These  descending  branches 
proc»eed  from  MeckeFs  ganglion  in  the  pterygopalatine  fossa  and  are  incorporated 
in  one  nerve  sheath  with  the  posterior  inferior  nasal  nerve.  It  is  stated  by  most 
anatomists  that  these  palatine  branches  proceed  from  Meckel's  ganglion  by  a 
common  trunk;  however,  in  some  cases  they  are  given  off  separately.  (See 
Figs.  60  and  78).  These  branches  extend  into  the  pterygopalatine  canal  and 
are  enclosed  by  dense  connective  tissue. 


The  Anterior  Palatine  Nerve 

The  anterior  palatine  nerve  is  the  largest  branch  of  the  three  palatine 
nerves,  and  is  the  largest  branch  which  is  given  off  of  the  sphen()i)alatine 
ganglion.    The  course  of  this  nerve  is  downward  and  forward,  and  it  is  situ- 
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at  in]  hi  tlio  pleryijropahitiiic'  eanal  tot'-rthc^r  with  a  branch  of  the  internal 
maxillary  arlery.  (See  Fi^rs.  40,  48,  &K  70,  80,  92,  and  9*X)  This  nerve  is 
of  good  size  and  is  easily  hlueked  as  it  emerjres  frnin  the  posterior  palatine 
foranieiL  The  nerve  emergen  from  the  pteryjro palatine  eanal  upon  the  hard 
palate  throutrh  the  posterior  palatine  foramt^n,  whieh  is  loeated  about  15 
nnu.  linirnal   to   the  lin<j:u<^^iiitrival   margin   of   the  upper  third   ninlar    (upper 


-L    Infraorbital    nerve   e.viihig    i!; 


tat    foramen. 


seeoinl  molar  in  a  ehildi.  In  olht^r  words,  it  is  located  midway  between  the 
linguoginjjival  marjifin  (d'  the  third  niobir  ;intl  median  line.  It  emerges  from 
Ihe  posterior  palatine  foramen  with  the  *>rea(er  palatine  artery,  and  passes 
anteriorly  at  a  point  lin«rually  cori-espondint,'  to  the  apices  of  the  lingual 
roots  of  the  upper  three  molars  and  the  apices  of  the  roots  of  I  lie  two  upper 
incuspids  until  it  reaches  a  point  lin^^ual  to  the  apex  of  the  utiper  eus]>id  touth, 
at  whieh  point  it  eominunieates  with  tJie  nasopalatine  hranch,  forminir  the 
inner  or  medial  loop.  As  this  nerve  courses  anteriorly  from  its  exit  from 
the  posterior  pahitine  foramen  to  a   point  lingual  to  the  apex  of  the  upper 
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riis]>id  tooth,  it  jyrivos  off  many  small  branches  nuininj?  both  medially  ami 
laterally.  The  lateral  branches  pass  laterally  and  downward,  supplying]:  the 
jjiini  tissue  and  periosteum  covering:  the  linj;uoalveolar  i)late  of  the  upper  bi- 
cuspid and  molar  teeth.  The  medial  branches  pass  medially  and  supi)ly  the 
mucoperiosteum,  overlapping  their  fellow  branches  from  the  opposite  side  in 
the  nu'dian  line  of  the  hard  palate.    In  addition  to  supplyinj^  the  nuu'ous  mem- 


I         2      5      4  5      §      T    6    5      10         U    U       !j        14         IS 


IlK 


-Tlir    ulir    antl    splu-nopalatinc    K't"Kl«'»'i-       (  Hctlr.iwn    from    Snhotta-Mr.Miiri  irli.) 


1.  Intel  iial  carotiii  artery:  2  ami  .^  nian<liliiilar  mrvr;  4,  srinilnnar  yamjlinn;  5.  tri^»«'miiial  nrrv 
<  I">rti>>  major) ;  <>,  iH>rti»i-ininor  (in«)t«ir);  7,  maxillary  lu-rvc;  H,  oiiluhalniic  lurve;  *>,  internal  carotid  artery; 
1'',  oiitu"  nei\e:  11.  nerve  of  ]iteryK<>i(l  eanal;  IJ,  iiifraorlutal  uei\e;  \.l.  splieno]  a'atine  nerve;  14.  |  om 
latrral  na*al  liraneh;  15.  s|>lieno|ia]atine  KanKlion:  l'-,  jiosiirior  lateral  nasal  nervts;  17,  posterior  jalatine 
'■rrvr;  IS,  middle  ]ialatine  nerve;  1''.  antrrior  |  al.itine  nerve;  JO.  nasopalatine  nerve;  Jl,  ]  alatine  nnteons 
•ri*  n'lrane;  JJ.  oral  mueons  nieuihrane;  _\^  K<'«ii<»Kl«'^?'n>;  -■*.  Keni«diyoi<lens;  25,  niylohyoidens;  .''>. 
tnyldhyoiil  liraneh  of  inferi«»r  alveolar  artery;  27.  linmial  nerve;  2i<,  mylohyoid  nerve;  _">.  tensor  veli 
lala^im;  MK  pteryRoitlens  int<Tinnii;  .^1.  inferior  alveolar  artery;  M,  internal  earotid  art«'ry;  ,^.^  inf»  rior 
^Iv«  idar  nerve;  .U.  internal  pter\t?oii|  iirrve:  .'i^.  hraneh  to  tensor  vrW  palatini;  .^>.  internnl  «"a\illat  • 
arter;  :  37.  snperior  eer\  ical  >fanKli«»!i;  38,  middle  meninKeal  artery;  39,  tympanic  artery  (anteii«>r);  40. 
I'M-  anrievil.ir  aitet>  ;  41,  n.ujnlar  Kanxlion  of  vajfits;  4J.  anrieuloteniporal  nerve;  43,  otic  k'anj^Hon;  44. 
.li. .'.'.»  t\nij.ini;  4^.  hraneh  to  ten»or  tymiani:  46.  tnha  anditiva:  47.  iuKidar  v;a«»Kli«'ii  of  vagns;  IS,  tin- 
;  oral   Imne;    4'>.    facial    nerve-  acoustic   nerve;    5(>,   tivcal    snpeii(tr    petrosal    nerve. 

brane  and  f»:um  tissue  on  the  linjrual  side  of  th(»  above  nanu^d  teeth,  some  miniitr 
i»ranehes  may  piiTce  the  alveolar  ])late  and  «»ive  sensation  to  the  linjrnoalveolar 
prorfss.     (Se<'  Fijrs.  71),  80,  81,  and  82.) 

In  the  previous  discussion  of  the  outer  nerve*  loop,  whirh  is  formed  by 
the  posterior,  middle  and  anterior  su|)erior  alveolar  nerves,  it  was  said  that  this 
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nerve  loop  not  only  supplied  the  teeth  on  the  corresponding  side,  but  also 
the  alveolar  process  and  soft  tissues  buccally  and  labially.  As  the  anterior 
palatine  nerve  passes  downward  throuj^h  the  pterygopalatine  canal,  small 
branches  are  given  oflf  which  are  called  the  posterior  inferior  nasal  branches, 
and  they  enter  the  nasal  cavity  giving  sensation  to  the  posterior  part  of  the 
middle  and  superior  meatus  and  inferior  turbinate  bone. 

The  Middle  Palatine  Nerve 

The  middle  palatine  nerve,  which  is  a  branch  of  Meckers  ganglion,  is 
much  smaller  than  the  anterior  palatine  branch.  It  passes  downward 
through  a  small  palatine  canal,  passing  through  the  pyramidal  process,  which 


•ENsonv  noQTv 


LLARY     H. 


NASAL  BRANCH   OF  VIDIAN 


MOTOR   ROOT 

{ORtAr  PETROSAL  OF  FACUktf 


IHTCRNAL  BRAMCHCft  THROUGH 
SPHXNO-FALATinre   FORAiUCN. 


J 


ASCtlVDIfiG   OH   ORSITAi 

BRANCHES  THROUGH 

SPMCNO^MAXILUIRY 

FISSURE 


BYM^ATKfTICl^OOT 

(from  ClAWOJiti  FLCXUB] 


AHTERIOR   i*A LATIN 
MrDDLC    FALATINE 
POSYeniOR   PALATtNC 


•} 


I'ig.   78.- -DiaRram   of  constitution   of   sphrnoi>alatinc   K^nglion.      (Troni   Gcrrish.) 

is  located  on  the  palate  bone,  and  then  divides  into  numerous  branches,  which 
pass  in  all  directions,  but  mostly  posteriorly,  supplyinp:  the  mucous  membrane 
of  the  soft  palate  and  palatine  tonsil,  part  of  the  velum,  uvula,  and  tonsil. 
(See  Fi^'s.  40,  (>(),  77,  and  79.) 


The  Posterior  Palatine  Nerve 

TIh»  post(M'ior  palatine  nerve  is  somewhnt  smaller  than  the  anterior  pal- 
atine brcinch,  and  passes  dowiiwanl  for  a  sliort  distance  through  a  small 
palatiiH*  foramen  and  reaches  the  pahitine  velum,  supplying  the  mucous  mem- 
brane of  the  soft  i)ahite,  uvuhi,  tonsil,  anterior  and  posterior  pillars.  In  addi- 
tion to  sensitive  fibers,  this  nerve  contains  motor  libers  which  supply  the  levator 
veli  palatini  with  motor  iniinilses.  Piersol  states  that,  in  all  probability, 
these  motor  fiix^rs  enter  the  posterior  palatini^  nerve  through  the  great  super- 
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Anterior    pala- 
tine 


I)K8<*KNI)ING  GROUP  OK 
PALATINE  BRANCHES 
FROM  8PHENOPALA- 
TI  NK  (MECKEL'S) 
GANGLION. 


fioial  petrosal  which  originates  from  the  facial  or  seventh  cranial  nerve. 
A  deep  nerve  blocking  injection  will  anesthetize  the  anterior,  middle,  and 
posterior  palatine  branches,  which  is  one  of  the  injections  for  tonsillectomy. 
The  other  injection  for  tonsillectomy  is  for  the  pharyngeal  plexus  which  gives 
complete  anesthesia  of  this  region. 

The  following  diagram  should  enable  the  reader  to  understand  the 
branches  given  oflf  of  the  descending  group,  which  are  the  anterior,  middle  and 
posterior  palatine  branches,  also  the  structures  they  supply: 

fTo  posterior  inferior  meatus. 

SmaU  nasal  To  posterior  inferior  turbi- 
branclies     ]      nate. 

To    posterior    middle    meatus. 

Passes  tlirouji^h  posterior  palatine  foramen 
anteriorly  on  hard  palate  supplying  pum 
tissue  and  periosteum,  lingual  to  superior 
lucusfiidH  and  molars. 

InterlacM's  with  nasopalatine  linji^ual  to 
apex  of  superior  cuspid  tooth,  thus  forni- 
inj^   inner  or  niedi;il  nerve  loop. 

To  soft   palate. 

To  uvula. 

To  tonsils  and   mucous  membrane. 

To   mucous   membrane   and   soft   paint e. 

To  u\ula. 

To  tonsil. 

To   anterior   and   posterior   pillars. 


MlIHH.K    PALA- 
TINE 

POSTKKIOK    PALA- 
TINE 


Posterior  Group  of  Branches  from  the  Sphenopalatine  Ganglion 

The  posterior  group  of  brandies  consist  of  a  number  of  nerves  which 
pass  posteriorly.  Some  of  tlu^sc  branches  pass  into  the  mucous  membrane 
and  periosteum,  situated  in  the  extreme  ui)per  and  posterior  parts  of  the 
nasal  cavity.  (See  Figs.  7S  and  TO.)  One  branch  in  this  group  is  called  the 
pharyngeal  nerve.  These  branches  give  sensation  to  the  mucous  membrane 
and  periosteum,  as  well  as  to  some  of  the  bone  tissue  located  in  the  extreme 
up[H?r  posterior  portion  of  the  nasal  cavity;  also  the  sphenoidal  sinus,  all  of  the 
pharynx,  etc. 

The  following,  diagram  illustrates  the  branches  and  tissues  which  they 
supply : 

/Several  branches  to  extreme  superior  posterior  part, 
of  nasal  cavity,  sei»lum  of  nose. 

To  sphenoidal  sinus. 
To  mucous  membrane  of  naso- 
pharynx   and    posterior 
nares. 
Superior    part    of   pharyngeal 

wall. 
Medial     part     of     eustachian 
tube. 


POSTKRIOR  GROUP  OF  liR.VNCUKS 
FROM  THK  SPIIKNOI»ALATINK 
(MKCKKL'S)  (JANGLION 


Pharyngeal 

BRANCH 
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Anterior,  or  Orbital,  Group  of  Branches  from  Sphenopalatine  Ganglion 
Tlie  jHittTiipr,  or  (nhitn!  jjrioiiji  is  nmi]>i>stHl  uf  a  iiiinilKT  ut'  niirmte  brandies 
wlilrh  are  ^iven  ofT  the  splieiit>piilnliiie  j/rni^rlinii,  their  course  being  upward 
and  anteriorly  t]iroiij^li  tlie  inferior  orbital  ti.ssure,  supplying  sensation  to  the 
periosteum  lining  the  orbit.  Some  brauehes  jkiss  into  the  pc^sterior  ethmoidiil 
eells.     Note  the  following  diast?Tttni: 


t'vcial    j^nuill    lirniirlMs    supply    iK*iio»tciini 


ANTHinOR  OR  ORTUTA[.  fiHOin'  OK 
rmAXriEKS  FllOM  ?>;PHKXOPALATINJ] 
(MKf'KKl/S)   (iAX(}I^lOX  I  <MiM*  )n«urhoH  to  posti'rior  othinoiilul  pelk 

II  iJ    13  14     15 


I'U'    r"*.— Ultis-Onlinif    the    initcT    nnvr    lisop    fmmcU    by    llif    jijitrHor    an»l    ii;i«o|i;a.!a'int*    ncrvus;    a!»o    the 
nerve  sii|»i>l.v  of  the  lis.mc»  of  the  nasal  caviiy,     {  Retuucliid  from   Dcavtr.) 

1.  Auriciilo-t<'m|tfiral  n.i  J,  nndJlf  meningeal  a.;  i,  symnaihctic  root  of  otic  gang,:  4,  otic  gati^lion; 
5,  tnUnial  j>tcryifoi«.l  in.;  6»  tfiisor  jialali  m.;  7,  txUMual  palatine  n. ;  8,  great  paUtiiic  u. ;  9,  trtferior 
fM*«aJ  nerve*;  JO,  nasopalatine  n.;  11,  anterior  na&al  liranch  of  unlcrior  LlhrnMidai;  12,  olfactory  n.;  13, 
offaciory  tract;  14.  superior  nar^al  nerves;  15,  sphenopalaiine  n  ;  16.  Meckel'*  ganglion;  I7ii  vidian  tu:  18, 
|»liaryngcal  n. ;   19,  nasopalatine   n. 

Inner,  or  Medial,  Nerve  Loop*— The  inner,  or  medial  nerve  loop  is  formed 
by  two  large  l)ranehes  whieh  arise  from  iMeekel's  ganglion  (see  Figs.  52,  HO,  and 
80).  The  anterior  parr  uf  the  bnjp  in  formed  liy  the  nasopalatine  nerve  whieh 
btd(Mis2js  to  the  nietliai  or  nasal  gn>U[>  of  braiiehes.  Tlie  luisnjialaline  ])assos 
oblitiuely  d(»wnuard  and  fioward,  brin^^  embt^ddt'd  in  the  mur(»]>ernistenni  of 
thij  nasal  sejUnrn.  ll  roiusi-^,  its  way  anti'riorfy  alon^  a  distinet  gioovt*.  loealed 
on  the  ,surfaee  of  the  perpendievdar  plate  of  the  ethmoid  and  vomer  buues.     In 
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its  course  along  the  nasal  septiun,  it  gives  oflf  small  branehes  which  supply 
this  part  with  sensation.  The  norv*^  courses  inward  toward  die  irifMMan  line 
and  enters  the  foramina  of  Scarpa,  whii*h  may  eoalesee  with  its  follow,  thus 
opening  into   the  ineisive  or  anterior   pitlatiiie   furameii.     This   nerve   X'***^^*'** 


Fi|f    t>0.—  M cilj.il    section   of   wet   attatomit^Al   isticcinirtu 

t.   Vfrt*fl!   M4  or  carti  nf  larynx;  2»  manfliblc;   J,   maxtlla;   4.   nn«iifi;itatttie  ocn'e;  S,  anterior  palaliite 
"  <1    «ifTn«cft:    7,    fnmial    *hni?.t!t;    8,    fak    cerebri;    9,    mrtli;il    surface    of    crft-bra!    bemi 
iliosnin;    IK  iiut>erior  sagittal   sinus  of  dura;    12,   falx  cerebrir  JJ.  ihalaiiiiis;    14,   Uy\»n%h^ 
'  rn;     if>^    rcTtlNcllum:    17,    mcMiulIa    obUmfcala;    If,    soft    (latair    aitil    uvuU;     19*    n\ttm\l 
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tliroii<;h  the  nixtvo-naniod  forainriu  making  its  rxit  upon  the  hard  palate, 
at  a  point  approximately  IT)  nun.  liii<rual  to  the  liii^iofriiipival  margin 
of  thf  two  iipp«T  iiH'isor  t«H'th  in  t\\r  niodian  lino.  (St^e  Figs.  81  and  82.) 
rirarn'lu»s  an*  jriviMi  otT  posteriorly  and  anteriorly,  which  Rupply  the  mucous 
nif'inl)ran(*  and  ptriostnini  on  the  linjrual  sido  of  the  central,  lateral,  and  cuspid 
teeth  to  a  point  Iin<;ual  to  the  apex  (»f  the  upper  cuspid  tooth,  at  which  point 
an  (►veHa|>pin*r  of  the  liranehes  takes  plaee  with  the  anterior  palatine  branches. 
Tliis  is  the  eoinuM'tinjr  link  between  the  two  niTves  which  forms  the  inner  nerve 
loo|>. 

The  anteri(»r  palatine  nerve,  which  forms  the  posterior  part  of  the  inner 
or  medial  nerve  loop  is  also  a  hraneh  of  Meckel's  ^anprlion  and  belonffs  to  the 


Fig.    Kl.-I)ra«inK   ^howiiiK   lu-rvrs   of   i>aUte. 


1.   Anterior  pnlatinr  nrrvr  nt   tlir   imstcriur   ]ia1atiiu-   fnratiicn :   2.  antrrinr  palatine   nerve;    3, 
tiKisii   of   thr   antrrior   ]ialatiiu-   and    iiaxipalatiiK'   lUTvrs;    4.   nasopalatine   nerve:    5,    nasopalatine 

'1m-   antrrinr    p.il.itirji-    foiaiiun. 


deseendinjr  or  palatine  jrroup  or  l)ranehes.  It  makes  its  exit  upon  the  hard 
jKilate  through  th(>  posterior  palatine  foramen,  and  in  company  with  the  greater 
palatine  artery,  it  eourses  anteriorly  in  a  distinct  jfmove,  which  is  located 
linjrual  to  the  apices  of  the  lingual  roots  of  the  upper  three  molars  and  apices 
of  the  two  upper  bicuspids  (see  Fijrs.  77,  81.  and  82).  It  interlaces  with  the 
nasof)alatinc  at  a  point  lingual  to  the  a]>ex  of  the  upper  cuspid  tooth,  thereby 
forming  the  eonn<*ctin(r  link  which  eom))letes  th(>  inner  or  medial  nerve  loop,  sup- 
plyinjr  the  jj^um  tissue  and  periosteum  liufrual  to  the  above-named  twth  and  over- 
lai)s  its  fellow  nerve  in  the  median  line.     (Sec  Fig.  81.) 


1 


Fig-    82^^Wct    anitomkAl    *prcifnefi    *howing    Ihe    {oWaviing    stryciurc*: 

I,    NavofialAtine    ncrvft    at    anicrtfjr    i^akline    foramtn    exposed    by     removal    of    fl»p;     2,    anterior 
I  AftUtttic    n^TYc    at     the    posterior    paUtinc    furunien    cxpo&ed    by     removal    oi    tlap;     J,    (juslenor    palaline 
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Some  short  fibers  may  ramify  the  surface  of  the  lingual  alveolar  plate 
for  a  short  distance,  thus  giving  the  bone  at  this  point  some  sensation, 
but  it  has  been  found  that  it  is  seldom  necessary  to  block  either  branch  form- 
in*?  the  inner  nerve  loop,  unless  tlie  operation  involves  the  periosteum,  grum 
tissue,  and  mucous  membrane  situated  on  the  lingual  side  of  the  above-named 
teeth.  The  inner  nerve  loop,  or  a  part  of  it,  should  never  be  blocked  unless 
the  nature  of  the  operation  demands  it,  for  the  reason  that  the  operator 
is  taking  his  valuable  time  to  do  the  blocking,  as  well  as  wasting  the  anes- 
thetizing solution,  and  is  also  making  injections  which  are  not  necessary. 


li^.   S3.     CutaiKoiis   ihmvc  areas  of  the  hca«l   and    nt-rk.      f  Krom   "Matnial   of   Surgical  Anatomy,"   |>rei;areti 

by    Surgeon-Geiieral's  Office,   I'.    S.   A  ) 

The  operator  should  remember  it  is  not  necessary  to  block  at  this  point  unless 
the  gum  tissue,  mucous  meml)rane,  and  periosteum  are  to  be  involved  dur- 
ing tlie  operntion,  as  for  deep  scaling,  the  treatment  of  pyorrhea  alveolaris, 
extraction  of  tcctli.  in  which  the  lingual  beaks  of  the  forceps  would  cause 
l)ain,  application  of  cci'vical  clamp  or  c\irettenient  of  alveolar  process  compos- 
ing the  lingual  plate,  etc.  For  operations  such  as  cavity  preparation,  shaping 
the  crowns  of  teetli  for  abutments,  ])ul])  removal,  which  do  not  involve  the 
lingual  tissue,  it  is  folly  to  l)locl<  tlu'  inner  nerve  loop  or  a  portion  of  it, 
for  the  reason  that  the  blocking  of  the  outer  nerve  loop  or  as  much  of  it  as 
is  needed,  (lei)en(ling  oji  thf^  location,  is  all  that  is  necessary. 
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The  reader  should  compare  the  anatomy  and  structures  supplied  by  the 
inner  or  medial  loop  with  the  outer  or  external  nerve  loop  and  obtain  a  clear 
understanding;  of  these  two  nerve  loops  which  will  be  of  value  to  him  in  the 
execution  of  his  technic  for  block  anesthesia. 


Nervus  Mandibularis 

Synonjrms. — Mandibular  Nerve  or  Third  Division  of  Fifth  Cranial  Nerve. — 
The  mandibular  or  third  division  of  the  fifth  cranial  nerve  is  the  largest  of 

Fuj^aS  ii#rt« 


ymp*at»iii  %i\*x.m  un  Lb#iiiHbU<:  Bipulngeal  artery 
'  \    %9tv**  In  U4it*<]T  tir»np«T»l  «u4  Uiaifut  wit  eKl*llHi 

M  •  lid  >lit>'>'Uf  fifTfe' 
%a'4'rl'itr  'llfuliju  iMiJitrt^l 
IKurtJ  liraiiih 
\,U\f.^\A\  |i»i-nj 

Fli  kernel  |iit*rTIP3l*i  l»rmiii:h 


I  '.moiuiiication  to  hypoglowal 

HmbniaxiilAry  gaiigliuu 

Hjraglosima 

C'tftiiogloasiu 


H^iUaI  brtiK-h 

|iur|jh>r  Ivraiich 
flllfn-lik  iinit«riur  »iclly) 


Fig.   84. — The  niandihiilar  ami   litiKiial   nerves.      (From   CunninKliani. ) 

the  three  divisions  and  is  a  mixed  nerve,  coutaininp^  both  motor  and  sensory 
fibers.  The  origin  of  sensor}-  fibers  of  the  fifth  nerve  has  already  been  discussed. 
The  motor  fibers  arise  from  the  pons  and  near  the  lloor  of  the  fourth  ventricle. 
(See  Figs.  45  and  60.)  The  sensory  and  motor  roots  which  compose  the  fifth 
nerve  pass  together  anteriorly  in  the  middle  fossa  of  the  skull  just  below  the 
dura  mater  to  the  foramen  ovale.  The  motor  root  in  its  course  is  concealed  by 
the  large  sensory  root.  (See  Figs.  40,  41,  42,  60,  and  85.)  The  sensory  fibers 
connecting  with  the  Oasserian  ganglion  and  the  motor  fibers,  which  are  dis- 
tinct and  separate,  blend  with  each  other  to  form  a  single  nerve  trunk  which 
is  the  largest  division  of  the  three  divisions  comprising  the  fifth  cranial  nerve. 


124 


BLOCK  ANESTHESIA  AND  ALUED  SUBJECTS 


(Sec  Figs.  40  and  60.)  The  sensory  and  motor  branches  enter  the  intratem- 
poral  fossa  through  the  foramen  ovale,  and  they  immediately  combine,  thus 
forming  a  single  nerve  trunk  which  is  surrounded  by  a  common  sheath.  When 
the  union  of  the  motor  and  sensory  fibers  takes  place,  thereby  forming  a  com- 
mon nerve  trunk,  it  is  situated  internal  to  the  external  pterygoid  muscle,  and 
is  external  to  the  tensor  palati  muscle  a  distance  approximately  1  cm. 
from  the  foramen  ovale.  This  nerve  trunk  ends  by  separating  into  two 
divisions  which  are  known  as  the  anterior  and  posterior.  This  part  of  the 
third  division  is  concealed  by  the  ramus  of  the  mandible,  by  the  external 
pterygoid,  temporal  and  masseter  muscles,  and  is  situated  deeply  beneath 
the  zygomatic  arch.  The  branches  arising  from  the  third  or  mandibular  di- 
vision of  the  fifth  nerve  are  also  divided  into,  firsts  those  branches  which 


I  lU.    ^S.    -1,    TciiMir    Vfli    palatini;    2.    fifth    nerve;    3,    lesser    superior    petrosal    nerve;    4.    tens   tympani;    5, 
mi«MIc   meningeal   artery;    (>,   auriculotemporal   nerve;    7.   internal   pterygoid.      (Redrawn   from   Gray.) 

iirr  given  off  the  undivided  nerve  and,  second,  those  branches  given  off  the 
terminal  division. 


Branches  Which  Are  Given  off  the  Undivided  Mandibular  Nerve  Just 
Exterior  to  the  Foramen  Ovale 

The  first  branch  which  is  given  off  the  undivided  nerve  is  a  small  one, 
on  I  led  the  nervus  spinosns,  or  recurrent  nerve.  It  is  given  off  just  outside 
the  t'oranieii  ovale,  and  is  a  slender  branch  which  enters  the  cranium  with  the 
n»itl<lle  meningeal  artery  and  supplies  the  dura  mater.  This  artery  and  nerve 
gain  entrance  to  the  cranial  cavity  through  the  foramen  spinosum. 

The  next  branch  given  off  is  a  motor  one  which  passes  to  the  internal 
pterygoid  muscle  for  the  purpose  of  supplying  the  same  with  motor  im- 
pulses. This  nerve  passes  from  its  origin  along  the  superior  part  and 
posterior  border  of  this  muscle.    The  nerve  is  connected  with  the  otic  ganglion 


NERVUS  TRIGEMINUS 


125 


which  will  be  taken  up  later  for  consideration. 
Note  the  following  diagram: 


(See  Figs.  60,  84,  and  86.) 


BRANCHES  GIVEN  OFF  UNDIVIDED  MAN- 
DIBULAR OR  THIRD  DIVISION  OF 
FIFTH  NERVE 


Nervus  spinosus  or  recurrent  (sensory) 
through  foramen  spinosus  to  dura  mater. 

Internal  pterygoid  (motor)  to  internal 
pterygoid  muscle,  connects  with  otic  gan- 
glion. 


The  terminal  division  of  the  mandibular  nerve  is  divided  into  an  anterior 
or  upper  division  and  a  posterior  or  lower  division.  Each  division  gives  oflE 
a  number  of  branches. 


SmALL  ^CtHOtAL^ 


■  nattCM  TO  Tii4- 


■  IIAHOM  TO  AUKIC* 

!HAP><GM  TQ  TtN- 


ViDDLC  UtmitOCAU 
AllT.  WITH    tWfA- 

AUHiQULD'TtW- 


•MALL  #>tT04«AL 
PtC«   to   TIM- 
ton  TtMPA#4t 
OTPt  f3ARl3Ll|»l« 

C«  to  CMg^. 


LOa#  BCTWtCN 
LIHOUAC  AMD 
HYPOGLOSSAL 


PQDT  or 

&ANi&LiO*i 

«U*li«^k»|LAHf 
OANOLION 


TCNSOR    rALATI 


Fif. 


86. — Mandibular    division    of    trifacial    nerve,    seen    from    the    middle    line, 
enlarged  view  of  the  otic   ganglion.      (From  Testut.) 


The    small    figure    is    an 


Branches  Which  Arise  from  the  Anterior  or  Upper  Division  of  Mandibular 

Nerve 

The  first  branch  which  is  given  off  is  called  the  masticator  nerve.  It 
passes  anteriorly  and  downward  anterior  to  the  external  pterygoid  muscle, 
and  divides  into  several  branches,  which  are  the  masseteric,  deep  temporal, 
external  pterygoid  and  long  l)uccal  branches.     (See  Figs.  60  and  96.) 

The  masseteric  nerve  passes  posterior  to  the  temporal  muscle  and 
superior  to  the  external  pterygoid  muscle,  and  thence  through  the  sigmoid 
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ro       ji     22  2^   24 


i-.« 


sr.     Till-   iiKiiiIiliul 
iiiliii'ir  liciital,  1 


:iV( 


III  I  \ 
l.rrtl 


■    nt    thiril   jlivi-iiu 
iiui».»i|   •ihdit,  rin 


till-   liftli   ri.iiiial    lUTVf,      Its   innlnr   IiiamJn'*.   aN.i   tlu 
ih(-  last-  iif  (ill-  ^kiill       I  Krtf»iu-1uMl  frimi   TuMt. ) 


1.    ( )lT>c-t>    t..    imun\|s    iiu  tiil.iatu-    nf    tl 
itiinu'l     ■(••\Miv\:ii<Ui ;     4.     kr«  iiiolix  <m«I     iipisi  K 
iuim;    7.    Imrii!:aiiir    iiuim  li  ;    S.    iiitrriial    |.tcrv  K«»i'l    tnii 
ii'ivr;     11.     iiitiMKil     m.iMllaiv     artiiy;     1.!,     iiilia<ii  l>ilai 
I'laMll.irx    Mrrvr;    !•.    <«ii|i-m<.i    ti:.t\il!ai\       mrvr;     lo.    spin 
IK  ivr;    is      '  •  ■    ■  •       •  "         -  ' 


f  nial  ra\ity;  J,  sii1>1iii){iKil  Klatul;  3,  myloliyoiil  mu-Ji- 
U(-lipivl<>N^ii>.  I  I  Ki  iihi!iviiv;liihSito  llillsili*;  i.,  miIiIiiik'.i.iI 
\r;  ''.  Iiii«>al  mivt;  Id.  Mi|uriiir  ih  nial  <ir  .i!v«-ola: 
it-rvt-;  !.?,  |»l»-i  >K'»«"a\JIIJ«ry  tissiin-;  14,  ii>frri«ir 
iiiil.il  nr  >ti!(-iiiii  iifhital  t'l^^n^(■;  17.  «*|itit]ialiiiir 
iirtli  nanial.  jialluiir,  «ir  tiiK-liIcar  lu-rvr;  r>,  K'HikHou  «•*  fifth  nirvc.  <»r  (lawsrriaii  KatiRlion: 
•o.  11.  Ill  I  lilt  (ir  i!M  iijiiK"  al  l.raiiili  oi  niijitlialinii-  iutm-;  _'I,  ttntoriuin  ii-irlt-lli,  or  tt-nt;  _'_'.  tiinhlli- 
iii«  niiik't  al  aittiy  with  i  tiiiMi-ji  m  tiiiil.llf  tiit  iiininal  luainh  oi  mririor  maxillary  ncrvi-;  J.^  nurirnln. 
t(i!i|M.i.il  ii(i\t-:  :i.  luivc-s  nt  t\tt-rnal  amliniry  tiii-aiii-;  2?,  lariilani-  f»f  rxtmi.il  niiilitnry  int-atiiH; 
.'<i.  Itiamhrs  <it  facial  iirivc:  27.  juiMiniiiiiiaiin^f  luatu'h  l»»twr«ii  aMriitili.tnniinral  nvrvt*  aii<l  facial  nrrvc: 
.'S.  |.ai.»ti.I  liraiidi;  J''.  tli..T.la  tyiiiiaiii  lurv*-;  Mi.  tMniial  latotid  aticiy;  31.  pamtitl  braiu'lu's  of  farial 
'1.1  v.;  .\.\  rxtiTiiai  ran.ti.l  |il«\iis;  .?.<,  jatiitiil  Klainl;  34.  Iiraiulus  »if  f.irial  lu-rvc;  35,  trjniioriMU.Txjllan' 
Min:  3'..  liiiK-ual  mivc;  37.  hiaiiili(<  to  isthnuis  nl'  Jaiutv;  3S,  farial  artrry;  3**.  syin]  athi-tir  rr'ot  "if 
-tiliiiiaMJIarv  Kati^li'm;  An,  ^iilini.ixillary  KJaml:  41.  siilniiaxillat  y  Iiramlu-.:  42.  stihinaxillary  «liict.  i»f 
■  i'lit  i>\  Wli.irtnti;  43,  •.uliin;i\illary  m  liiiyual  jjatinlitm;  44.  i«.iniMMiiiratimj  liranclu-*  to  lingual  tu-rvr: 
4.^.   In  |iiiv:i'is«.al   nnvc. 
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iMteh,  and  outers  the  masseter  muscle.  (See  Figs.  60,  84  aiid  88.)  This  nerve, 
in  addition  to  its  motor  fibers,  contains  some  sensory  fibers  which  supply  the 
temporomaxillary  articulation. 

The  deep  temporal  nerve,  with  the  anterior  posterior  branches,  which  are 
located  anterior  and  posterior  to  the  temporal  muscle,  passes  horizontally 
between  the  temporal  bone  and  muscle,  and  then,  ascends  over  the  wing  of  the 
sphenoid  bone  and  supplies  the  temporal  muscle  with  motor  impulses.  (See. 
Figs.  (>()  and  88.) 


I-ig.   88. 

1.  Aiiriciilotrni|niral  ncrvf;  2.  deep  tcmiioral  iicrvc;  3,  niassrterir  norve;  A,  sphenomatnlihular  liKa 
mriit;  .'>.  itifrrior  alveolar  iicrvr;  (»,  niylohynid  nerve;  7.  liiiKual  nerve;  8,  ramus  «>f  mandible  (cnt»; 
'^  Imceinator  nerve,  I.  Tendon  of  temporalis  muscle;  II,  ptcrygoideus  muscle;  III,  cxternus  muscle; 
l\ ,    pteryjfoideus    iiiternis    muscle;    \',    buccinator    muscle;    \I,    masseter    muscle.       (Modified    from    (iray.) 

The  external  pterygoid  nerve  is  the  next  branch  given  off,  and  Sabotta 
and  McMurrich  state  that  it  may  not  arise  from  the  nuun  trunk,  but  nuiy 
ari.se  fnmi  tlie  buccinator  nerve  in  whicli  it  may  be  cMiclosed.  It  passes  directly 
to  the  external  pterygoid  muscle  supplying  it  with  motor  impulses.  (See  Figs. 
(iOand84.) 

The  Buccinator  or  Long  Buccal  Nerve  is  the  m^xt  braiu-h  given  olT  under 
this  <livision.  This  branch  ])as.ses  betwcHMi  tlie  external  and  internal  heads  of  the 
external  pterygoid  muscle.     This  nerve  is  not   a  mixed   nerve*,  but    is  j)urely 
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sensory,  and  it  is  the  only  branch  wliich  is  given  off  from  the  anterior  or  upper 
division  that  is  purely  sensory,  all  the  rest  being  motor  and  supplying  the 
muscles  of  mastication.     (See  Diagram,  j)age  130.) 

After  passing  between  the  heads  of  the  external  pterygoid  muscle,  it 
passes  obliquely  forward  and  is  situated  between  the  buccinator  and  masseter 
muscles.  It  then  passes  downward  and  laterally,  piercing  the  posterior  sur- 
face of  the  buccinator  muscle  at  several  places,  and  divides  into  numerous 
branches  which  supply  the  buccal  mucous  membrane  inside  the  check  and  mouth, 
and  the  skin  on  the  cheek.  In  75  per  cent  of  the  cases,  the  buccal  gum  tissue, 
the  mucous  membrane  between  the  cheek  and  gum  tissue  and  periosteum,  buccal 


Fig.   89. 

1,  Ophthalmic  division;  2,  sui)erior  maxillary  division;  3.  Gasserian  ganKlion;  4,  middle  mrningeal 
artery;  5.  mandibular  nerve;  6,  uf»per  head  external  pterygoid  muscle;  7.  lower  head  e.xternal  pterygoid 
muscle;  8,  internal  f>terygoi(i  muscle;  9,  inferior  dental  nerve;  10,  lingual  ntrve;  11,  long  buccal  nerve. 
(Modified  and  redrawn  from   Davis.) 


to  the  lower  second  and  third  molars,  are  supplied  with  sensation  by  branches 
from  this  nerve.  In  5  per  cent  of  the  eases  tli<^  long  buccal  nerve  sends  branches 
to  the  buccal  side  of  the  lower  first  molar.     (See  Figs.  GO,  87,  88,  89,  93,  and  125.) 

In  many  individuals  the  branches  of  the  long  buccal  nerve  do  not  ex- 
tend so  far  downward  and  anteriorly  as  they  do  in  others.  It  is  the  author's 
experience  that  in  25  per  cent  of  the  eases  it  is  not  necessary  to  make  the 
long  buccal  injection,  either  buccal  to  the  lower  second  and  third  molars, 
or  inferioposteriorly  to  the  opening  of  Stensoii's  duct. 

In  those  castas  in  wliieli  the  buccal  gum  tissue,  periosteum,  and  mucous 
fold  are  sup])lied  by  the  buccinator  nerve,  numerous  small  branches  are  given 
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off,  which  ramify  the  tissue,  griving  sensation  to  these  parts  in  addition  to  the 
nerve  supply  from  the  inferior  dental. 

Many  operators  are  under  the  impression  that  the  long  buccal  nerve  is 
very  small  and  disregard  it.  Conseciuently  they  inflict  pain  upon  their  patients 
in  attempting  to  extract  the  lower  second  or  third  molar,  or  in  performing 
operative  work  upon  these  teeth  if  the  operation  involves  the  buccal  tissue. 

In  addition  to  the  long  buccal  branches  which  supply  the  buccal  fold,  gum 
tissue,  and  periosteum  buccal  to  the  lower  second  and  third  molar  in  75  per  cent 


Via.    -''J-  —  Initrior    maxillary    ticrvc.       (Kclrawn    from    Dcavcr.) 

1,  Anterior  deep  tcmi»oral  artery;  2,  anterior  temj^oral  nerve;  3.  orhital  nerve;  4,  superior  maxil- 
lary nerve;  5,  Meckel's  ganglion;  6,  infraorbital  artery;  7,  posterior  superior  dental  nerve;  8,  posterior 
temporal  nerve;  V,  lingual  nerve;  10,  long  buccal  nerve;  11,  chorda  tympani;  IJ,  lingual  nerve;  13,  internal 
lateral  ligament;  14.  inferior  dental  nerve;  15,  inferior  dental  artery;  16,  temporal  muscle;  17,  super- 
Sicial  temporal  artery;  18,  auriculotemporal  nerve;  19,  middle  meningeal  artery;  20,  tymiianic  artery; 
-'I,  «raall  meningeal  artery;  22,  internal  maxillary  artery;  23,  external  carotid;  24,  inferior  dental  artery; 
J5,   internal   ptcr>goid  muscle;   2<'),  myUihyoid  .nrtery;   27,   niyloliyoid   nerve. 


of  the  cases,  it  also  supplies  the  buccal  fold,  gum  tissue*,  and  periosteum  in  the 
region  of  the  tuberosity.  The  j)osterior  superior  dental  injection  not  only  blocks 
the  post(*rior  superior  dental  uerve,  which  supplies  the  tuberosity,  the  upper  se(t- 
ond  and  third  molars  and  buccal  structures,  but  it  also  anesthetizes  th(»  small 
buccal  nerve  blanches  which  are  located  in  this  immediate  rt^gion.  This  elimi- 
nates the  necessity  of  making  a  separate  injection  for  the  long  buccal  nerve,  as 
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is  often  iioc'ossary  for  opcraliii^r  upon  th(»  lower  seeond  <md  third  molars  if  the 
buccal  tissue  is  involved. 

The  accom])anyin«:  dinjrram  ccnitains  the  nerves  jriven  off  the  anterior 
or  upper  division  of  the  mandibular  nerve. 


niiANCMrKS  oivi:x  off  AXTKinou  ok 

UPPKU  DIVISIOX  OF  MANDMUTLAK 
NKUVK  (ALL  MOTOR  RKAMMIKS  KX- 
TKPT  LOX(J   nrCOAL  r»HAX<Mr) 


(Motor)   Posterior    deep    toinporal    to    tcm- 

[)oral   muscle. 
(^roTOii)   Anterior  ileep  temporal  to  temporal 

must'le. 
( Motor)   \rjisjeterie  to  maasfter  imisrle. 
(Motor)    Kxtemal     pteryj^oid     to     external 
]»tery»r<)id  muscle. 

^Mueous  mcml»rane  lininjj  cliefk 

and  niut'ous   fold. 
<»um    tissue,    ]>eric)steum,    mu- 
cous membrane,  liuecal  ani 
(Sensory  )  distal,  to  weond  and  thir«l 

Lon<r  inHM-.J  lower  molars  in  75  ]wr  cent 
(ir  l)U<-cin:'.-  of  case*?.  Tn  o  ]»er  c«»nt  of 
tor  to  cases  the  buccal   surface  of 

the  lower  first  molar. 
Skin  on  surface  of  cheek. 
Communicates     by     buccal 
l)lexus  with  seventli   or  fa- 
cial nerve. 


Branches  Which  Are  Given  off  the  Posterior,  or  Lower,  Division  of  the 

Mandibular  Nerve 

Tliis  larj^e  posterior  or  lower  Iriuik  passes  direetly  downward  for  a  short 
distaiiee,  l)eiiijr  situated  ])eiieatli  the  external  pteryj»:oid  muscle,  and  it  divides 
into  tliree  hranehes  Avhieli  are  the  aurieuloteniporal,  linjrual  and  inferior 
dental  hranehes.     (See  Fjos.  (i(),  f)0,  94,  1)5,  and  104.) 


The  Auriculotemporal  Nerve 

The  auriculotemporal  ncive  is  a  braneh  of  tlie  mandibular  and  is  usually 
ofiven  ofT  by  two  roots  and  situated  beneath  the  external  pteryjroid  muscle. 
(See  ViiX'  ^^•)  The  roots  of  this  nerv(»  are  sensory  and  connect  with  the  otic 
ji:anj>lion,  and  indirectly  connect  with  the  ninth  cranial  or  *rh>ssopharynp:eal 
nerve.  This  nerve  is  ch>s(»ly  associated  with  the  middle  menin<real  artery, 
Avhich  is  situated  beneath  the  external  pteryt^nnd  muscle.  The  directi(m  of 
this  nerve  is  first  ])ostcrioi-ly  ])ctween  the  sphenomandibular  li«:ament  and  the 
condyle  of  the  infei'ior  maxilhiry  bone.  From  this  point,  it  passes  u]nvard 
anterior  to  the  external  auditory  canal  and  passes  between  the  internal 
and  external  carotid,  and  is  ahnost  covered  by  the  posterior  border  of  the 
l)ai'otid  frland.  It  i)asses  midway  between  tlie  ti'a<>us  of  the  external  ear  and 
the  j)ost(M'ior  I'oot  of  the  zy»i'omatic  ai'<'h  :  it  crosses  the  zyj^oma  in  close  re- 
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superior  and  inferior,  Hnpplyinj^  tlie  skin  iieiir  tlie  traj^iis,  part  of  the  lielix 
and  upper  part  ui  the  anricie,  and  a  braaeh  whieli  snpplics  tin'  parotid  gland. 
There  are  other  branehes  whieh  eoniinunieate  willi   the  inferior  dental  and 


Pig,    92, ^Showing   the?    nerve    supply   at  the    mucous    nirmbraiic   uf   the   naAal   cavity,   aUo    nerve   supply    of 
the  hard   palate  and   in  addition   iht?   lingual  and  inferior  denial   branches,      (Retouched  from   Tt>Mt,) 

U  Small  or  posterior  palatine  plate;  2,  external  palatine  nerve;  3,  orifice  of  posterior  p»laline 
canal;  -I,  largt  or  anierior  ]irtlaiinc  nerve;  5,  ramiJicafion  of  large  or  anterior  palatine  nerve  on  lower 
surface  of  hard  palate;  b,  ujtper  iia^al  branches  of  Meckel's  gangtion  atid  inferior  nasal  brancbe*  wf 
large  or  anterior  palatine  nerve  (outer  set  J;  /,  external  branches  of  nasal  nerve;  8,  anterior  or  super6ctjil 
branch  of  nasal  nerve;  9,  termiu^l  branches  of  na&al  nerve;  10,  olfactory  rierves  (outer  grotip);  11.  mueous 
membratie  of  septuni  of  noac  with  olfactory  ncr\es  tinner  group);  lij,  splienopalatine  gang^lion;  13,  supr* 
rior  uaaxitlary  nerve;  Ht  vidian  nerve;  )5»  ganglion  of  fifth  nerve»  or  Casserian  ganglion;  16,  large  or 
sensory  root;  17,  small  or  uiotcr  root  of  fifth  cranial,  trifacial,  or  trigeminal  nerve;  18,  great  superhcraJ 
petrosal  nerve;  19,  facial  and  auditory  nerves;  20,  geniculate  ganglion;  21,  facial  nerve;  22,  intcnujl 
carotid  plexus;  23,  great  deep  petrosal  nerve;  24,  external  pterygoid  muscle;  25,  chorda  tympani  ncrv*  : 
2fT,  lingual  nerve;  27,  inferior  dental  nerve;  28»  internal  pterygoid  mn&cle;  29,  nerve  to  mylohyoKl 
niuscle;    30,   lingual   nerve;    31,   mylohyoid   muscle    (cut   short). 


otic  ganglion;  also  a  branch  to  the  temporomandibular  joint.  The  anterior 
and  posterior  superficial  temporal  branches  pass  posteritir  to  tlie  snperfieial 
temporal  artery,  supplying  the  skin  and  superficial  fascia  in  the  region  of  the 
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temporal  muscle,  communicating  with  the  supraorbital,  zygomaticotemporal 
and  occipital  nerves.    (See  Figs.  60,  77,  84,  94,  95,  and  96.) 

The  mandibular  nerve  divides  into  two  terminal  branches,  which  are  the 
lingual  and  the  inferior  dental.     (See  Figs.  60,  95,  and  96.) 


Fir.  93.-  Trigeminal  or  fifth  cranial   nerve.      (Modified   from   Quain.) 

1,    Itui"«iv«'    nerve;     2.    inferior    dental    nerve:    ^,    Hnjrnal    nerve;    4,    lonR    buccal;    S,    niandilnilar;    6, 
anterior    palatine;    7,    peiipljcral    endings    of    the    infraorbital    nerve. 


Lingual  Nerve. — The  lingual  nerve  is  purely  sensory,  and  is  the  smaller 
of  the  two  terminal  divisions. 

The  course  ol*  this  nerve  is  downward,  latt'rally,  and  slightly  anteriorly 
until  it  reaches  a  level  of  1  em.  above  the  occlusal  plane  of  the  lower  teeth.    At 
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Vi^,    V4.-~Wct    »nitt»mH;t1    flUsccterl    sficdimn    shrmiuK    Iht*    ftiUowing    strmnurcs' 

1,  LutiK  UuctitI  Hcrvr;  2.  inaudibttlai'  ncrvr;  J,  ainkmlotcmiioral  nrrvf;  4,  inferior  deiiu)  itcnrr; 
5,  liiiK^tiil  nerve;  h,  iiiicnml  uUiiiui:  linr;  7^  rctrtmiular  triiiiiglc;  t$,  c^tlertvAl  oblitjue  linv;  9^  inferior 
denial  fi»rtinrn» 
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tins  It'vol  it  is  situated  1  cm.  anterior  to  the  inferior  dental  ntrve.  It  is  located 
aippmximately  1  cm.  from  the  surface  of  tlie  mucous  membrane,  at  a  point  where 
it  iN  bhH'ktnl,  or  approximately  midway  between  the  surface*  of  this  membrane  and 
the  inferior  dental  iu»rve,  the  latter  beinji:  located  approximately  2  cm.  from 
the  surface.  iSee  Fijr.  105.)  As  the  lin«rual  nerve  j)asses  downward,  laterally 
and  anteriorlv,  it  is  situated  from  5  to  7  mm.  lin*rual  to  the  internal  obliiiue 


l-'ig.   V5. — Uhtstr.iting  \\\v   inaiuliliular  ot  tliir»l  ilivi>i«iti    ot    tlu-    lifth  cranial   lurvc  and   ils   piiiicipal   l>raiKlic«». 

I.  I.iMiK  Iniial  nrrvc;  J.  siihinaxillary  gaiiKli^in:  3.  uitutal  m.rvf:  4.  aiiti  rinr  teinjioral  nerve; 
?,  ;><'*vi«»r  tempt  ral  nerve;  '•.  anrirular  teni|n»ral  nerve:  7.  nerve  t-i  niasseti-r;  X.  chnrda  tynipani;  9. 
r*'ylt»byiii«I   nerve;    10,   lingual   ner\e;    11.   inferior  dent.il    :>ir\e;    IJ.    tuan<lil)ular   divi^inn;    13.    foramen   t)vale. 


line  of  the  asecndinjr  ramus,  and  is  surnnnulcd  by  loose  connective  tissue.  (See 
Fi«r.  105.)  It  entei's  this  rejrion  throujrh  the  pteryjronuixillary  re«rion :  that  is. 
!»etween  the  ascendinjr  ramus  of  the  mandible  and  the  internal  pteryjroid  muscle. 
(See  Fijrs.  SS.  iM),  91,  92,  98,  and  104.)  After  it  leaves  the  re^rion  of  1  cm.  above 
the  oeelusiil  ])lane  of  the  lower  teeth,  it  passes  anteriorly  and  downward  and 
entei-s  the  submaxillary  rejrion,  beinjr  situated  near  the  lin«rual  alveolar  plate 
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.•.iv»riiivr  th»'  nH.t<  nf  th»-  h>\\*'V  thinl  nioliir.       Sri-  Fisr<.  S6.  t»2.  1>4,  1)5.  I»S.  !)!>. 
aii.l  UU.. 

In  i-as.-  ill.-  liiw.-r  ihirtl  molar  is  iin|ia«'t*'<l  nr  is  liiiLnially  iiirlineil.  llnT»'by 
.•aiiNiiiir  a  prutiusion  nr  tli-  lintrnal  alvfihir  plat**,  iho  liii<^iial  iutw  may  In*  in 
a<riial  t-oiitai-t  with  th*-  liiiirual  plat»*.  <  an*  shoiilil  U*  tak«*ii  whih'  fXlrai'liiiL'. 
•  rirttTiiitr  tli»*  s<M-k»t.  or  rlii^-lirii:  away  thi*  alvt^ilar  pnnri'ss  fnr  the  removal 
.if  a  t'Mitli  (it*  this  rharai-lfr.  not  tn  i-aiis»-  injury  Id  thi^  n«.TVi*.  Tin*  lin«riial  n^'rw 
ii'iu    pa^vs  MKNlial  to  tli»*  iiiitrujil  alvfoliir  plafi*.  trradually  s\veepiii<r  acn»>N 


rv    ■■■■       II!-;. 
1.    1-    :' 


5.    Ur.Mv.x 


:\-  .    i:. 


A. 


■■I     .". 


•:i--..i!   :-.t  rvi-  anil  its  iiriticiial   hratu'lu-s 

.'.  T' >'.  !•;. .-.il  mrvr  (niriri.r>:  4,  inferior 
,«^'*tiii-  l-r:i:ii:h  imotur);  7.  ImiK  biKial: 
i!-*!-!.!!-!!!  k;  i  rai!cht'A  n(  auricul<iii-m|iural: 
I.\  loiii'.i -rti<>n  with  facial  iirrvi-;  14. 
■■  ■■  t    ;    1    ,    t":an:rii   uvalf. 


till*  Hour  )>t'  tlif  iiiiMitli  anil  «liviiliii<j  into  many  liranrli^N  wliich  supply  tht>  ant«'- 
I'ior  twn-tliinls  ot'  tin*  tonirui'.  nuh-iMis  nh'mlii'aiM-.  tin*  Hoor  of  tin.'  mouth.  Iin<rua1 
Lnna  tissn**  and  pt'rio^t'Mim  liiiL'uai  to  tli<-  lowi-r  inolarN.  hiiMispids.  cuspnl  and 
incisor  tcrtli,  rommunifatini;  Avitli  and  ovi^rlappintr  its  fellow  iktvo  in  the 
rrH^ion  of  the  median  lin.-.  Sr.'  Kivrs.  >4.  ^7.  1«7.  :v».  KM),  and  101.)  AVIien  this 
nerve  is  LMvrn  otT  tii''  tliiid  divi-^ion,  it   i«*  at  h-aNi   :;  mm.  in  diameter  and  eon- 
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tinues  as  a  large  nerve  until  it  divides  into  a  number  of  branches  in  the  region 
of  the  anterior  two-thirds  of  the  tongue  and  floor  of  the  mouth. 

The  chorda  tympani  nerve  joins  the  lingual  at  right  angles.     It  passes 


Fig.   V'/.  -Ntrvus   tiiKiniinus   (fifth   cranial    lU'ive).     In    the   maxilla;    nasopalatine   part.      (MtKlihcd    and    re- 

tonched   from  (Juain.) 

1,  Linftnal  ntrvc;  2,  internal  pterygoid  muscle;  3,  alveolar  border;  4,  long  buccal  nerve;  5,  anterior 
palatine  nerve  in  the  pterygopalatine  canal;  6.  anterior  palatine  nerve  exiting  thr<(ugh  the  posletior  palatine 
foramen;   7,  anterior  palatine;   8,   maxilla;   9,   inferior  concha;    10,    nasopalatine    nerve   in    nasopalatine   canal. 


between  the  external  and  internal  pterygoid  museles.  (Hee  Figs.  60,  84,  86^  104, 
116,  and  118.)  Tlie  ehorda  tympani  nerve  is  incorporated  with  the  lingual 
and   is  distributed   to   the   tongue.     The   lingual   nerve   also   gives   olT  small 
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I'll'.  *'>'.      .\it\i>.  ,ii'l    vt'.-iU  III 


(  i{.  t.itiil  i.|   1 1  ••III   Siil»iitia-Mi-.\tiiiriv-li.i 


I.    M«  I  ki  r«   III    |>.'il.ii'i;i    LMriL:li>iii :     '.   s;  In  ,>..)  :il,|i tiii>:    .\.   i|i<.m  inijiiK   |ial.'iliiii-   iiil<-r\:    -I.    pal.itiiir 

iiivi;      .    .mil  I  I'll    iMs.iI    ii.ir:>ri    ni    .ii>iiiii<i    i  i  lin  oiilil    iiiTw;    •■.    ;iiitiiifti    latiLiI    ii.'Kil    .'irtiiv;    7.    Miiirrror 

ii.i-.il  iiiinli.i;   s.   i:M.|i|i«    ii.i-.il   !i.i:    ■'.   iM*«ii.ii    ii.i«..il   i<iiul.;t:    I'».   iM<«'i|i.il.iiii)r   rtrvr;    II,   pnoti  ii>ir  .i:tii> 

ill  ii.i>>:il  •.i!>rMi;i:  I'.  I1I.I' ilii  I'  ;  1.^  i;i  iii>i(:!i>v^<iN-  14.  i'  iii'-ii\  i>i>li  .i>  :  15.  iii>  liiliyniilc-iis;  \u,  ilii;a«1iii-nH; 
17,  k'li.ii  ]-;i;,iiii.i  ;ii(it\:  \-.  .iiiiitioi  I  .il.iiii-i  ihim:  \'\  iii\  |i<li\  ii|.i  iKMi;  .'ii.  tiiylnliyfiiil  liraiu  h  nf  in- 
fi'i-'  .tUr.il.ii  .ii'ii>;  "1.  liii-'ii.,l  ,ni\i;  ' ',  I'Mil.i;  '.  i<>ti  iii.il  ]•(«  TVijoiil ;  _'4.  |»i«ii  ri<>r  |  al.itiiir  iur\i- 
,iii>i  li  ■«)  !  |-.ii,iiii:i  .iirii>;  .  .i>i  •  r<'Mii'  I  .liiitii!)  .iiii:\:  ' -.  i  -  ><  iii.il  (.ii>iti<l  .irli  r\  :  ..T.  ^ni'i-iiur  ii-ivital 
.'.iiirli"!!  "I  ov  iii|..ii  lii-tii  iiiii''. ;  '^ ,  ii.Ti  ■  ii.i!  t|;.,v  iP.ii  \  .iiti-i\:  .'".  i.niiiaL:)-  >it  liitt.i  andilixa;  M\,  iliiiKla 
i\iM|>.iiii:    .>l.    i'ii\i-   ii    |.;t  I V  L'xiil    •.iii.il:    .< '.    .iiti'\    ••(    |iiii\u>iil    i.iiial;    .^  ^    l'h.iI    -iI]:!  i  !:« i.il    ]u-li-ii<'.-il    iktvi-; 

i ),    ill  I  |i    |i<tiii'>.il    !>i:\i:     «   ,    ^1  ii I'l.il    -Mir:-;    .!■■.    ii.tiii<il    i.imiiil    pii^'.i-:    y,' ,    intmiaT    raiiiti<l    aitrt>; 

^.',   t :  miiiiiii.tl   in  I  \  1  . 


Ki|t   "• — IH»»«i:ted  wtt  ftnafMnm.il   s|icciimeii   irhjsirartng  the  linKual  and  anterior   catalinc   nerves. 

I*  Anierior  pftUtiur  AefVe  ili  Ihc  ntcryKoitliialsiline  cuuhI;  I,  linKital  larvr;  i,  Urniiches  of  the 
nvriTf  10  tin-  limifiie:  4»  Imrncht*  of  thr  Ihif^na)  nerve  lu  ilu-  liiM^r  of  ihe  tmaitir,  5,  ?,ccljiiii  of 
lilr;  f't  rigbt  initral  iiici&ur   it>MiU;   7,   thtriititii]   uf  tunguc. 


i 
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liniiM'lu's  wliicli  sui)|)Iv  tin*  mucous  nu'inhraiu'  of  the  fauces  and  tonsil;  al?s^ 
liniiM'hes  to  the  sul)inaxinary  and  suhlint^ual  <ra]i$rli»,  and  (fonimunicatii^^ 
tihers  with  the  inferior  diMital  and  hypo^hissal. 

The  Inferior  Dental  Nerve.     This  nerve  is  hirger  than  the  lingual  and  ,\^ 
at   h'asl   'V  >2  »*»"•  '"  diameter  as  it  is  i/iwu  otT  the  mandibular  or  third  div/- 
si()]i.     It.(>nters  the  interval  situated  hetween  the  aseendin^  ramus  of  the  man- 
dil)h>  and  the  s|)henomandiI)uhir  litrament   an<l  beneath  the  I(»wer  border  of 


1.   Or;. 


1-^ 


!^  :»1:.:  :^  downward,  laterally. 

-".  fl.  '*4.  and  U4.  ■     It  is  h»- 

"  ■:.:-r^  :f:-  nian«liiiular  eanal. 

.}.   '..    ••■.  and  whirh  Mipplii-s 

.  ;.      :  :„..^Ir->  \\\\\\  ni«iti»r  iia- 

.r-      :  "hv  ir:ylohy"id  nerve  is 

j:  •     •     ■:  :h»-  inferior  max- 

...  J  r^:..  >  of  ihe  nianilible 
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^lul  tho  internal  ptoryjroid  musole  and  later  hetwetMi  tlic  submaxillary  gland 
^iid  the  mandible.  The  inferior  dental  nerve  leaves  the  region  between  the 
lateral  border  of  the  internal  pterygoid  and  the  inner  border  of  the  aseending 
ramus  and  enters  the  inferior  dental  eanal  by  passing  through  tlie  inferior  dental 
foramen.  (See  Figs.  86,  94,  9(),  104,  and  105.)  The  inferior  dental  foramen  is 
located  distal  to  the  lingual  nerve  and  is  approximately  2  em.  below  the  lowest 
part  of  the  sigmoid  notch.  (See  Figs.  48  and  108.)  It  now  eoursi»s  downward 
and  anteriorly  in  the  mandibular  or  inferior  dental  canal   (see  Figs.  106,  108, 


Fig.    101. — The    lingual    ncrvi\      (Kc'ilia»\n    from    Davis.) 

1,  Srylofflnsstis  muscle;  2,  hyoglossus  muscle;  3,  liypogl«issal  ucrvc;  4.  liuRual  nerve;  5.  sub- 
rr.ATi'ilary  ganglion;  6,  lingual  nerve;  7,  geniuhyoglossus  muscle;  S,  ranine  artery;  '.>,  rauine  vein;  10, 
sublingual   gland;    11,   submaxillary   duct 


and  110)  in  company  with  the  vein  and  artery  bearing  the  same  name.  (See  Fig. 
107.1  It  passes  anteriorly  in  the  ramus  body  of  the  infi^rior  maxillary  bone,  giv- 
ing off  dental  branches  which  enter  the  apices  of  the  roots  of  the  three 
lower  molai*s,  two  lower  bicuspids,  cuspid  and  incisor  teeth,  and  in  addition, 
branches  to  the  alveolar  process  and  bone,  buccal  and  labial  gum  tissue  and 
periosteum  situated  in  the  region  of  the  above-named  teeth,  mucous  fold, 
portion  of  the  lower  lip  and  angle  of  the  mouth. 
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The  Mental  Nerve 

Tin*  iH'iiK'ipal  bnincii  of  the  inferior  diMitnl  iirrvi*  is  th<*  nuMilal.  wliifh 
leaves  tlie  inferior  dental  eanal  hy  way  of  the  mental  foramen  aiul  is  divided 
into  tlie  labial  and  mental  rami  beneath  the  qiiadratus  hibii  inferiors  and 
trianjrularis  mns<'les.     (See  Kiyfs.  :»."),  40,  ti!).  and  S4. ) 

The  menial  ramus  or  l)ran<-hes  su|)i)ly  the  skin,  while  tlie  labial 
ramus  or  )>i'anehes  su])))ly  th<'  skin  and  mn<'ous  mondtrane  cd'  the  lower  lip 
and  fold.  <rum  tissue  and  ])(M'iosteum,  bueeal  and  labial,  in  the  re^rioii  of  the 


ri»f.    1()J.      Till"   tnaiiilihlr   iir   itifiTinr   iiiavillary   hour.      (Antrriiir.'i 

1,  l'«»iulylf;  J,  iirrk:  .^.  pti-i  >K'<*i<l  Wrpri'Ksion;  4.  coroimid  process;  5,  raniuii;  6,  Hnsula;  7. 
aii)il<':  S.  alvrniar  iMirtlor;  *>,  Iimly:  10.  iiirntal  fi)rani«-ii:  11,  ini-isivo  ittssa  and  fnraniitia  of  mandihlc;  IJ, 
symphysis;  I.^,  mental  tulicrc-lt-:  14.  mrnlal  furanu-n:  15.  i-\icrnal  ()1>li«|tic  line;  16.  internal  (>l)Hi|ue  Itnr; 
1".    irfr«imular    fn.s.Ha;    IS.   tiMunoiil    pnuTss;    1<>,    sigmoid    notrh;    .'().    lu'ail   «»f   rundyU'. 

lower  bieuspid,  eus|)id  and  lateral   incisor  teeth.      (See  Fijrs.  70,  96,  107,  112, 
and   li:^) 

The  mental  branches  eommuni<'ate  with  the  ramus  mar^inalis  matidih- 
uhe  of  the  seventh  cranial  or  fa<'ial  nerve. 
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The  Incisive  Nerve 

After  the  mental  branch  is  «?iven  off,  the  ineisive  nerve  continues  ante- 
riorly in  the  eanal,  $i:ivin«]r  off  small  l)ranehes  which  enter  the  apices  of  the 
cuspid,  central  and  lateral  incisor  teeth,  also  to  the  alveolar  process  and 
labial  <rum  tissue,  periosteum,  mucous  membrane  and  mucous  fold,  on  the 
labial  side  of  tlie  above-named  teetli.  (See  Fijrs.  6!)  and  111.)  The  inferior 
dental  nerve  and  its  branches  correspond  to  the  outer  or  external  nerve  loop 
in  the  upper  jaw,  because  the  former  supplies  similar  structures  to  the  latter. 
The  lin^ial  nerves  and  their  branches  correspond  to  the  iniu»r  or  medial  nerve 
loop  in  the  upper  jaw,  because  linjrnal  structures  are  supplied  in  both  in- 
stances. 


Fig.   103. — Thf   mandible  or  inferior  maxillary  bone.      (Posterior  view.) 

1,  Condyle;  2,  neck;  3,  linRiila;  4.  mandibular  foramen:  5,  mylohyoid  jfroove;  (>,  pterygoid  tuberosity; 
7.  internal  oblique  line;  8,  alveolar  border;  ^.  submaxillary  depression;  10,  sublingual  depression;  11, 
grniotubrrcles;  12.  digastric  fossa;  13,  mylohyoifl  ridge;  14,  submaxillary  depression;  15,  angle  of  ramus; 
16,   mandibular   foramen;    17.  condyle;    18,  coronoi<l   process. 


Submaxillary  Oanglion. — The  submaxillary  jranjxlion  is  flat  or  trianjrular, 
measuring  a|)proxima1ely  2\o  mm.  in  diameter.  It  is  situated  above  the 
submaxillary  jrland  on  th(»  external  surface*  of  the  hyojrlossus  musch*  about 
midway  between  the  duct  of  the  submaxillary  jj:land  and  the  lingual  nerv(». 
(See  Fijrs.  84,  87,  95,  114,  and  115.)  It  is  c<)mpos(»d  of  three  roots  which  are 
as  follows:  /irst,  a  sympathetic  root  which  receives  its  fibers  from  the  external 
maxillary  j>lexus,  whi<*h  is  located  upon  the  external  maxillary  artery;  secotidy 
an  afferent   r(M)t   Irom  the  lingual   nerve  which  is  sensory;   ihirdf  an  afferent 
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l'i)>.    1(M.      riir   otu'   K.tnKli""   or   )!aiiv;1iiin   ot   Arn<>lil.   KciM^lii>ii   Dticum:    its    roots   and   branches.      Displayed 
iM)  tlir  Irit  Mill'  ot  tlu'  luuil.  anil  vii-wcil  I'rmn  within.     (Redrawn  I'ruin  Toldt.) 


1. 

I.lMlK     piiiwi-     . 

•>\    thr    iiuns- 

J 

lii.iIlrtlN; 

."'.      \.W\a\      \U'.\l 

;    (>.    .i-.jiuul- 

•u 

liiliin.tl 

r.uMll.iiy     pl«  \: 

i<    .i!i,i    thr 

'.U 

>\  Mlp.lll- 

tU'     l.int  ".»t     tin- 

.'tu-    w.»nKli.> 

>'■ ; 

.1,111.1     ■ 

■.«.m:    K^    1i!i«m 
1     (i  :i.s.M     p.il.ci 

.il    !:.-m:     |i 
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,.MX.-.M 

!    lui  \r  ;     is.    !•  • 

■  -Ml    ;  •    ■•  \  i; 
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.  .»ii4-i.':-. 

.'t    Am.-: :.    ^ 

-■•.'..iV.    ,r.;. 

.■..i..-...l. 

;::    ^  ■..■.■:.!!.    1 

.  txMipaiiio  Tiunilii.if.v;  .».  chords  tynipani  nerve;  4.  handle  of  the 
r.ij-i.i.il  nrixr;  7.  iiiti-rnal  cumtui  plexus  with  its  extensions,  the 
dilU-  ruMiinm.d  pK\i>:  S,  niiildle  or  groat  meninRoal  artery;  9, 
li'.  ::•.>]■  Ijxi'id  r.vivi:  11.  JTiti-rnal  pteiys^id  muscle;  IJ.  inferior 
I  ■Mv.:i.-:«-.iv-.i:ir^  li!.i!:ib.  :i»  ilu'  ihonla  tyiupani  ntrvt-;  15.  ciriMi':i- 
■:-.  !!•:••. ivMt::.k;  ■  v.r^ ';  t  ■  ;lx  .luriiu'i-tcTUp'Tal  nerve;  17.  external 
••t:\i-;  !*'.  :'.t"\i'  !■■  '.'.i  tti>,^v  ralaii  iv.r.<clc:  JO.  otic  R.'injfUon,  i^r 
:.  .•■.  ■.•.•;  I !  :•■:;  •  ■:  tVi  i-.utii<r  •v.aMlIary  nerve;  JJ.  large  "r 
.ivm!    ^^     :■  v;  :""'.i".    ■.■.c:\t;     _\>,    >::-.a!l    i-r    motor    rnot    of    the    tifth 


ccte4    wrt    a«(att>miCAl    specimen    incised    at    a    level    iiC   one  centime icr   ahuve    the    ocdu«al 
i*\m*c  of  the  lower   teeth, 

L  K'.Ujihil  •»l»)ti|ne  line,  2,  rctroiiiuUr  triangle:  $,  mternal  oUiiiiue  line;  4,  HnKual  nerve;  5^  inferior 
ior  t\rntn\  artrry;  ?,  •ectM*r)  iiilenuil  pterygoid  miisclr;   H,  tectinn  of  »|»henotnanr]iln]Ur 
^^  ive  tiMtio  brtviecn  linguftl  and  inferior  dental   nerves;   10.  fcction  of  ramu»  of  man- 

W*'  i   m««**rcr  muscle. 
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iiMit  wh'h'h  rniiii«^rt»;  witli  tlio  fhonla  tyinpaiii  n*TVi\    Note  accompany iiijr  <lia- 
LM-ain  fur  «listril«ution. 


>■  i.^!  '.x::.!. \j:v  <.an «.:.:«»%" KintTs 


on  .-xt'-rii:!!  ii.:ixin;iry 
:t!t»Ty  :i!:.l  i*  -yinpa- 
Tli-rii-    in    iHih-riun. 


To  sulinirixjilriry  ;;Iriii«L 
To  niii*'nii?«  nirr.jlirauo 
mill   tliH»r  of  nidijtii. 
Communiratiiif^ 
hraiiflics   with 
lin;;ii:il   of  fifth 
non-c  anil  hyiMj- 
i;)nw<.il  or  twelfth 
franial. 


1    .: 


•I'-X'T  ilci-.tal   nerve. 


The  Sublingual  Ganglion  i^  a  -mall  ^rruitnr'*  I«Mati'<1  ]i»^ar  tlip  i^ublingual 

L'laiiil  wliii-h  it  Niipiilii**;,  aiifl  it-  ••riLMn  i-  t'ruiii  tin*  liii«rual  nerve.     Its  action 
JN  N.-,riri.ry.       Sr.-  KIl's.  114  ami  117. 

The  Otic  Oanglion. — TIiIn  ir-iiiL'Ii'in  In  ^IruaTt-iI  jii>t  Ik-Iow  the  foramen  ovale 
ar.'l  :<  a  Ninall.  »'limLMT»-tl  >TruiTur»\  It  i^^  i'»!iii»'i-t.iI  with  th».*  trunk  of  the  man- 
■  l:lular  ii-rv-  ainl  id  a«MiTiiiii  wirli  <.-v»Tal  ni*  its  liraiirli**s.  ( Si-e  Figs.  86,  116. 
117.  ati'l  ll**.  Tlii<  i:ani:li'»ri  i<  i-i.in|"'^»ii  ««:'  Tlir»-f  rnots.  Firsts  a  sensory  root 
\\l;i«li  i*?  f«»rm'Ml  l»y  th»*  l.-*<»r  -ii|»»Tri«iiil  p-Tpisiil  n»rvt\  SVrom/,  a  motor 
r-...^  wi.i'h  i<  ili-rivr'il  i'n»iu  Tli-  i:»mv»-  supply  nf  th»'  internal  pteryffoiJ  muscle. 
7/  '>'/.  a  ^MiipaTliftii-  ro..r  ulii.-ii  i-  .IrTiv'-.l  fr.im  the  pN'Xus  which  is  situated 
•  !i  :l.*'  nii^Mlt*  li.rMiir.LT'al  .MTt-ry.  T\a-*  L'.iiii:Ii«ni  irives  off  several  communi- 
iii"::.i:  lTari<li'»'»  wlijrli  ji.i!i  iht-  auri'-ili-"'  i;ip"!al.  ilmnla  tynipani  and  Vidian 
11'  rvr-^.     Tum  iUMt,.r  7i»!Vr>  an*  a!-*"  l':v.!i  .»*T  whit-h  >upply  the  tensor  palati 
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Pi«.    107. — Driiencd    wet   anAtomtcal   sjiccimcn    il  lust  rat  iiig   ihe    folio  winif   structure*: 

l»    IncUive    ner»«j    2,    mciifal    nrrvp;    .1,    mrrit.il    foTmiicn;    4,    ii>fcrior    dental    artery;    S,    inferior 
nerve;  6,  inferior  denial   vein   which  bas  been  incised. 


MS 


IILOCK    AXKSTHKSIA   AN'I>   AI.MKD   SKIUECTS 


iiiw-li    ml.  ■:..-. 

s      Mill   I  I.M       .U 
[l.Ml     tlll.-;l>i!l 
lhi.<;ji;li     '.r.,\ 


thron^li    the    niaiiiiiliular    »uU'u> 
n\   lu'twocn   the  tteih.      X    rcprr 


•..lib 


:.\    \.\.    .\  vt 


.lar    ! 


!  (\ti"Ml  o).li.|ni.-  lim-;  Z,  internal  oMiijne  line.  1 
.^v,  vr'lir.K  r.-k'v.'js  at  inferior  dental  foramen;  3.  *ec 
la!i  ;    5.    r:id-ile    j-late    of   cancellous    bone;    6,    lingual 
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2'^iM 


1»»>I 


2S?B 


1»Bi. 


IITM  2^®*'         1*'B»' 


■  r.^   iht'-mh   alvniKir   pn-c  «■-   ••t"    r  .ri-liMt    .iiiil    rn-il*    ■•i"    tritli    in    iLur   ililYiniii    phiiu- 
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I""iis',   11().     Si'cciiiun  ah  \v:r.^  •.■■.*  i-.:':  ri.:r  «ii.-;*-i!  i  .-.rr/  ri:ui  alvc.jii,  the  cMcrnal  plate  of  bone  l)eing  removed. 
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I 
I 


f if.    nt.^ — LH»»ccirtJ    wet    anatomicat    niKcimcn    sbnwitiK    rhe    followin({    «tructure«:      1,    Ist<:i»ivc    ticrvc;    2, 

mental  nerve;  J,  inferior  dental  nerve. 
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Fig.    112.- -Dissected    wet    anatomical    specimen    showinj?   the    following   structures:      1,    Mental    foramen;   2, 
mental   nerve;    3,   posterior   ramus;    4,   anterior   ramus. 


1-i--:     i:;.      1.    Miiiial    f  . 


.vi;:.i.    lurvis 
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UNGUAL      NERVE 


TO  5UBMAX.   GLAND. 
Fig.  114. — Submaxillary  and  sublingual  gangHa  of  an  infant.      (Redrawn  from  Quain.) 


Fig.   115. — Deep  dissection  of  the  left  submaxillary  region.      (Redrawn  from   Buchanan.) 

1,  Section  of  mandible;  2,  sublingual  gland  (turned  up);  3,  dorsum  of  tongue;  4.  lingual  nerve; 
5,  styloglossus  muscle;  6,  submaxillary  ganglion;  7,  submaxillaiy  gland  (deep  i>art) ;  8.  facial  artery;  9. 
lingual  artery;  10,  superior  thyroid  arter>-;  11,  external  carotid  artery;  12,  ranine  vein;  13,  hypoglossal 
nerve;  14,  Wharton's  duct;  15,  ranine  artery;  1(>,  sublingual  artery;  17,  geniohyoid  muscle;  18, 
gciiiohyoglossus  muscle. 
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I'in.    llo.     The    otic    K-iiiRli'»i    with    its    rntits    and    hraiuhi-s.      (Redrawn    frtini    Ouain.) 


I'ig.  117. — Otic  k>^"kH()ii  or  KaiiKHoii  nf  Arnold  showinK  its  routcH  and  hranchci,  displayed  on  left  side 
of  head  and  viewed  from  within.  (Retouched  from  Toldt.) 
1.  HyoKlossiis  niiiKcle;  2.  coninninicatinK  branches  to  linRual  nerve;  3,  submaxillary  duct,  or  duct 
of  Wharton;  4.  submaxillary  gland  (drawn  downwards);  5.  submaxillary  branches;  6,  fubmaxillary  or 
linKual  ganglion ;  7,  process  of  subniaxiliary  gland;  H,  stylohyoid  and  digastric  muscles;  9,  styloglossus 
muscle;  10,  lingual  nerve;  11,  branches  to  isthmus  of  fauces;  li,  internal  itterygotd  muscle;  13,  masseter 
muscle;  14.  mylohyoid  nerve;  15,  interior  bonier  or  base  of  mandible;  16.  sublinfnuil  nerve;  17,  mylohyoid 
niubcle;    18,  mental  tubercle;    19,  digastric  muscle   (anterior  belly);   20,   hypoglossal   nerve. 
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^ftit'ge  deep  petrvtutl 


maxUluiij 

apheuopala- 
tine  ganglion 

otic  ganglion 


/0€kti 


afopcrffni 


of  r^rrfnt 


p*t9i*'rtfie 
anricnlar* 

digaifHc 


onririihtf 


FiK.    lis.     IMan  <if  the  facial  nerve,  with   some  of  its  CfiminiinieatioiiA.     (Fiom  Quain.) 

V'h.ty..  chorda  tyin]>ani;  its  midille  part  is  removed;  ty.,  tympanic  branch  of  the  Rlussopharyngeal; 
sy.,  syin)iathetic  on  the  internal  carntiil  artery;  car.ty..  caroticut\m]>anic  nerve,  jiassinK  In-twetn  the 
tympanic   nerve  ami  the  sympathetic  in  the  camtid  canal. 


Hntfual 


fromHuricnhf 
temporal 


^  tenijHu'o- 
'"  facial 


¥\K.    119. — Intracranial   portion   of   the    facial    nerve.      (Redrawn    from    Sol>otta-McMurrich.) 

1.  Malleus;  J.  chorda  tympani;  3.  mastoid  portion  temporal  l»one;  4,  stylomastoid  foramen;  5, 
facial  nerve;  '•.  diRastrtc  branch;  7,  stylohyoid  branch;  8,  stylohyoi<len>;  *>.  digastricus;  10,  facial  canal; 
11,  transverse  sinus;  12,  g^lossopharynKeal.  vagus  ami  accessory  nerves;  13.  stapes;  14.  acoustic  nerve; 
15,  intermediate  nerve;  16,  abducent  nerve;  17.  facial  nerve;  IH.  semilunar  ganglion;  19,  trigeminal 
nerve;  20,  internal  carotid  artery;  21,  oculomotor  nerve;  22.  geniculate  ganglion  of  facial  nerve;  23, 
great  sui>erior  pctroMl  nerve;  24  ophthalmic  nerve;   25,  maxillary   nerve. 
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liT     IJ".-  -A-..:   Tt:  ■  .1!   *:ii:-v«ti   mail    ■  f  \\.i\,   jarani::.   a::!   -lik   1:1   c-m'-ination   with   akiiM,   illii.«tratifi|;  im- 
:    r'.!-*     .•  .1-    •■  :■  .'    «."•;.!  "f-    .'t    «'•     li  i-i   a'll   rus       1  i-'iirii«>    --r    t\\v    I'tiivir-ily    ai    Tninrs^ri-. > 

Tlu'    I'nllow  iiiL'    iliaLTiini    )s\\**^   tiu*    •n'iiriii    aiul    distrihiitinii    of    tlic    otic 


l»TI«'  «iAN<;M<)N 


Svrii{.;ithcti«-.     t'rtitii     mi- 

I  Mi'Ttil.      f  inrr.      !.•■!  Vi-     Sll!" 

'      I'Imi!"^    iiit.r:  :il     i*''ry 


With    internal    ptorvpjiil 

n«Mvo. 
VViTh  VMisiii  iicnp. 
With     Hpinoiis     n.*ourroiit 

nerve. 
With  ehonln  tvini>:iiii. 
With  aiirii*iiIoti'ni|M)r:iI. 
With  nervi*  t»i  teiisiir  pti- 

hiti  nitisH'h*. 
With      Jiervr      t<i      tensor 

tviii|iaiii. 
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The  following  diagram  should  aid  the  reader  in  obtaining;  an  understand- 
IS  of  the  divisions  and  sulnlivisions  <riven  ofT  the  posterior  or  lower  division 
!  the  mandibular  nerve. 


AVRICl'I.OTEMPORAL 
NEKVi;     (SENSORY) 


I.ISCVAL    SERVE 


tAKCHBS  GIVEN 
OFF  POSTERIOR 
OR     LOWER     DIVI. 
SIONOF  MAXDIlir 
LAR  NERVE. 


Inferior  dextai.  or 
alveolar  ner\e 
< sensory  except 
mylohyoid) 


I  to     superior 
I      of    auricle 
I  to  Helix 
I  to  TraRus 


Superior  and  inftrior  external  auditory  branches  to 
tympanic  meinhrane  and  superior  and  anterior 
part   of   auditory    meatus. 

i*ommunicates  with  facial  nerve  through  teinporo 
facial 

Communicates    with    otic    ganglion. 

isui>erior  |  to     superior     part 

auricular 
inferior 
auricular 
Communicating     lr;jrich     i.<.*     ^ymiathL  lie     system     via 

plexus  on   maxillary  artery. 
Communicating   branch   to   inferior  dental  or  alveolar 

nerve. 
Superticial     tempural     branches     which     arc     terminal 
Iirancl.-  to  the  skin  of  temple  and  scalp,  and  sum- 
11,  i  I      J I     ill. 1. 1       .\r.i-T.  '    with    seventh    cranial 

.ir..J     YiK  iyKwmiittcotctTiioi.il   of    the   fifth    nerve. 
Uraiuhcs    to    su\v    and    anterior    two-thinls    of    tongue, 
mucous  membra        fl   or  of  ni-nnli,  tissue,  pcri- 

Mstcum    lingual   tn   l«»wcr   eight   teeth   on   corriS|n>' 
ing    side.       C  ■:iiinimicaies         th    and     overlaps     its 
fellow    tri»m    tippo'^itr   side   at   median   line,    for  mi 
inur    lurvf    l«Mip    of    lower    jaw. 
liranches   to   tonsil,  anterior  pillar,  mucous  membrane 

and    iNthinus   of    fauce>. 
k'ommunicatinn    or    a^^a.'^tninnsin.g    branch    with    hypt)- 

fth   cranial   nerve. 
C(jmnii,-i!Lt  iLt'Ug  anastomosing   branch    with    chorda 

tynv  am    lurvc. 
CoTntnLinitatini;;   nf   rtiiastomosing  branch   with   inferior 

dental   <ir    ;  H      '  .      nerve. 
Uranehes   to   sublingual   ganglion. 
Ilranch.'s    t«»    submaxillary    ganglion. 
(>rotiiri    Mylohy«»i«l   Lraiuli     -  belly  digastric 

and  m>loh\oHl  muscles   for  motor  impulses. 

Iitwei    molar   teeth. 
To  lower  bicuspid    teeth. 


Dental  branches  to  (be- 
fore inferior  dental 
divides  into  mental 
ami    incisor    divisions) 


i  Incisive   branch 


Mental  branch 


To  alveolar      iimcess      arnl 
Imuic    in    r'.eion   uf  lowc 
molars    ml;    bietisfiirls. 
To  buccal  gum  tissue,  i>eri- 
osteum.      mucous      mem- 
ii^riir    and   mucous   fold. 
To  lower    i     Hi.id,   lateral  and   cen- 
tral   incisor   teeth. 
To  alveolar    process    and    bone    in 
region     of    lower     incisors    and 
cuspid. 
To  gum     tissue,     periosteum,     mu- 
cous membrane  at   fold  labial  to 
incisors  and  cuspid. 

To  mucous  membrane 
and    fold    of    lower 
lip. 
To  skth   of  l*>wcr  lip. 
Corumiintcates       with 
facial   nerve 
ihfoiLiitli  mental 
plexus. 
To    skin    ot    angle    of 

mouth   and    chin. 
To    gum    tissue,    peri- 
osteum, mucous 


Labial  ramus 
or  branche: 


Mental  ramus 
or    branches ' 


u 


Communicates 
facial    nerve 
through    mental 
plexus. 


with 
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I'm.    1  M.      Sui'tiruial  iuivt«  .iiul  viiir<  ot   ilu-  Kit   si«lo  of  tlu-  iitck.     (Redrawn   from   Sobotta-McMnrrich.) 

.1  imiM-Ic;  .\  cri\io.iI  bratioh  I't  facial  lurvt-;  .?.  ]>iistcrior  facial  vein;  4,  anterior  facial 
»Ni.s  with  oiM.int'ous  ifi\ioal  lu'.vc:  ^.  external  jumilar  vein;  7,  anastomosis  with  facial 
o»i«;  ver\»i\»I  nii\c;  K  antenor  iunnlar  vein;  \\  sternocleidomastoideus;  11,  jugular 
antonoi  «.ui'!.ii  la\  ionl.ir  ner\e>;  K^  muMle  sniiraclavicnlar  nerves;  14,  branch  external 
iMtu»h\oiili 'jx  ont»ti,»i  1h11\>:  l--.  i'osten.»r  Mipraclavicular  nerves;  17,  external  jucrular 
ai  biaiuh  oi  »r-\u-.»l  plrMi^:  \^i,  c .»;;nnuiiu\nii<n  of  external  jugular  veins  with  deep 
M\  iu'.\e  \i\«»n..'.  Stanch*;  Jl,  jirtat  auricular  nerve;  22,  lesser  occipital  nerve;  23, 
."•■*.    K»4»»»    «Hiii'ti..l    r.c:\i;    .'^,    oooipiMl    vein;    J',    stcrnocleidomastoideus;    27,    posterior 
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CHAPTER  VIII 
ANATOMY 

1.  Internal  Maxillary  Artery. 

2.  Pterygopalatine  (Sphenomaxillary)  Fossa. 

3.  Lingual  Artery. 

4.  External  Maxillary  (Facial)  Artery. 

5.  Muscles  of  Mastication. 

6.  Mucous  Membrane,  Oum  Tissue,  Peridental  Membrane,  and  Periosteum. 

Internal  Maxillary  Artery 

The  author  deems  it  necessary  for  practical  purposes  to  include  the  in- 
ternal maxillary  artery  and  its  branches  in  this  text  on  account  of  its  im- 
portant location  and  of  the  many  branches  which  supply  the  operative  field 
of  the  oral  surgeon  and  dentist. 

The  internal  maxiUary  artery  is  the  larjjer  terminal  branch  of  the  external 
carotid  and  arises  on  a  level  of  the  lower  part  of  the  lobule  of  the  ear.  (See 
Fijrs.  122  and  124.)  At  its  ori*?in  which  is  about  midway  between  the  antero- 
niedial  aspect  of  the  i)arotid  g:land  and  the  neck  of  tlie  condyle  of  the  mandible,  it 
is  embe<1ded  within  the  snbstance  of  the  parotid  jrhiiid.  This  artery  passes  op- 
posite to  the  sifjrmoid  notch  and  is  located,  in  most  instances,  just  above  the  lower 
border  of  the  zygoma.  When  it  is  located  just  below  the  zygoma,  it  may  be  in 
danger  when  inserting  the  needh*  tlirough  tlie  sigmoid  notch  into  the  region  of 
tlie  foramen  ovale.  (See  technic  for  blocking  the  tliird  division  of  the  fifth  nerve; 
extraoral  method,  page  525.) 

This  large  artery  terminates  in  the  pterygopalatine  fossa.  (See  Figs.  65,  66, 
125,  and  126.)  Its  branches  correspond  somewhat  to  those  of  the  second  and 
tliird  divisions  of  the  fifth  nerve.  Soon  after  this  artery  arises  from  the  external 
carotid,  it  passes  posterior  to  the  neck  of  the  mandible,  then  across  its  inner  sur- 
face and  in  a  most  tortuous  manner  anteriorly  between  the  temporal  and  exter- 
nal pterygoid  muscles.  After  passing  through  the  temporal  fossa,  it  enters  the 
pterygopalatine  fossa.  The  artery  is  a  comparatively  short  structure,  but  it  gives 
off  many  branches  and  has  many  important  relations.  For  convenience 
of  its  anatomic  study,  the  branches  which  it  gives  off  are  divided  into  three 
I»arts.     (See  Fig.  123.) 

The  maxillary,  or  first  part,  is  located  between  the  posterior  aspect  of 
the  neck  of  the  mandible  and  the  infratemporal  fossa.  The  inferior  border 
of  the  external  pterygoid  muscle  is  the  dividing  line.  It  is  also  situated 
l>etween  the  neck  of  the  mandible  and  the  sphenomandibular  ligament. 
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The  pterygoid  or  second  part  courses  superiorly  and  anteriorly  and  is 
located  within  the  infratemporal  fossa.  This  part  is  situated  either  to  the 
medial  or  lateral  side  of  the  head  of  the  external  pterygoid  muscle.  If  it  is 
situated  external  to  the  lower  head  of  the  external  pterygoid  muscle,  it  is 
located    between    tlie    external    pterygoid    and    temporal    muscles;    in    ease 


Fitf.    122. — The    internal    maxillary    artery    and    its    branches.    (Redrawn    from    Buchanan.) 

1,  Supertlcial  temporal;  2,  deep  auricular;  3.  t>mianic;  4.  internal  maxillary;  5,  external  carotid; 
6,  inferior  denial;  7.  mid«lle  meningeal,  giving  off  small  meningeal;  8,  mental;  9,  pterygoid:  10,  posterior 
dental;  11,  infraorbital;  12.  anterior  deep  tem|.oral;  I.^  po^^terior  deep  temporal;  14,  anterior  division  of 
the    middle    meningeal;    15.    posterior    division    of    the    middle    meningeal. 


it  is  located  on  tlio  medial  side  of  the  lower  head  of  the  external  pterygoid 
iiiiisele  it  will  ])o  situated  ])etween  the  external  pterygoid  muscle  and  the 
mandibular  branches  of  the  fifth  nerve. 

The  sphenomaxillary  or  third  ])art  is  situated  between  the  upper  and 
lower  heads  of  the  external  pterygoid  muscle  and  passes  through  the  ptery- 
goid maxillary  fissure,  and  then  enters  the  pterygoid  palatine  fossa.     This 
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part  is  very  tortuous  and  is  somewhat  variable  in  its  course.  It  is  situated 
hiMieath  the  seeond  division  of  the  fifth  nerve,  in  the  sphenomaxiUary  fossa, 
and  is  loeated  near  the  sphenopalatine  jjanglion. 

It  is  not  the  intention  of  the  author  to  cover  all  the  minute  details  with 
reference  t(»  the  anatomy  of  this  artery  and  its  branches,  but  in  order  to 
discuss  it  from  the  nerve  blockinjr  standpoint,  the  most  important  details 
must  be  included. 

Let  us  now  proceed  to  discuss  briefly  the  branches  which  are  p:iven  off 
the  tlin»e  parts  of  the  art(»ry.  The  diaj^ram  on  pages  1(>2  and  163  should  be  of 
assistanre  to  the*  reader  in  obtaining  a  fair  conception  of  this  anatomic  arrange- 

llH'Ut. 


Wraorlfital 


FiK'. 


DiaKi.'im  of   intirnnl    maxillary   artery   ami   its   hranchcs,      (From   (lorrish.) 


The  internal  maxilhiry  artery  itself  is  not  often  involved  by  oral  o])erations, 
but  its  various  branches  may  i)e  involved  to  a  considerable  extent,  and  are 
liighly  important  to  the  oral  surgeon,  as  they  often  supply  the  o])erative  field. 

The  inferior  dental  artery  gives  rise  to  a  great  deal  of  hemorrhage  when 
the  lower  jaw  is  subjected  to  such  operations  as  reducing  a  fracture,  alveo- 
Ie«'tomy,  tumors,  or  for  tin*  surgical  removal  of  infected  teeth  or  badly  im- 
pa<'ted  third  molars,  etc. 

The  deep  temi)oral  branch  gives  troublesome  hemorrhage  when  the  tem- 
poral muscle  is  incised  for  the  purpose  of  removing  the  (Jasserian  ganglion. 
Tile  infraorbital  branch  is  also  highly  important  to  the  oral  surgeon,  for  it 
is  involved  while  operating  on  the  infraorbital  nerve,  as  for  the  surgical 
treatment  t)f  tic  douloureux.  The  descending  palatine  braindi  passes  down- 
ward in  the  posterior  palatine  canal  in  company  with  the  anterior  j)alatine  nerve 
from  Meckel's  ganglion  and  emerges  from  the  hard  palate  in  the  mouth 
througii  the  posterior  i)alatine  foramen,  and  when  operating  for  cleft  ])alate 
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this  artery  and  its  branches  give  a  great  deal  of  hemorrhage,  and  must  be 
ligated. 

The  roof  of  the  pharynx  is  supplied  by  the  pterygopalatine  and  Vidian 
branches,  which  are  the  cause  of  hemorrhage  following  the  removal  of 
adenoids.  The  spheno-  and  descending  palatine  branches  supply  the  supe- 
rior part  of  the  tonsil  and  in  many  instances  there  results  a  serious  hemor- 
rhage following  tonsillectomy.  These  same  vessels  give  rise  to  considerable 
hemorrhage  while  operating  on  Meckel's  ganglion.  The  nasopalatine  artery 
passes  downward  and  forward  in  the  nose  and  is  embedded  in  a  groove  on  the 
vomer,  and,  following  operations  upon  the  nasal  septum,  it  may  bleed  pro- 
fusely unless  checked. 

The  posterior  superior  alveolar  branch  enters  the  superior  alveolar 
foramen  with  the  nerves  of  the  same  name,  which  supply  the  alveolar  process, 
part  of  the  antrum,  gum  tissues,  molars  and  bicuspid  teeth  in  the  upper  jaw, 
and  considerable  hemorrhage  follows  an  operation  upon  those  tissues  supplied 
by  this  artery.  During  the  removal  of  the  upper  jaw,  hemorrhage  will  oc- 
cur from  a  number  of  the  branches  of  the  internal  maxillary  artery;  there- 


,1 — Deep    auric-    This  supplies  mandibular  joint,  the  parot- 
ular    branch    id  gland,  tympanic  membrane  and  external 
acoustic  meatus. 


INTERNAL 

MAXILLARY 

ARTERY 

(Branch  of  ex- 
ternal carot- 
id) 


2 — Tympanic 
branch 


-Middle  men- 
ingeal 
branch 


I 


First,  on  max- 
illary   PART. 


4 — SmaU     men- 
ingeal 
branch 

5 — Inferior  den- 
tal branch 


Passes  upward  and  posteriorly,  passing 
through  petro-tympanic  fissure  entering 
the  tympanum. 

This  is  largest  branch  from  parent  trunk. 
It  passes  superiorly  on  the  external  sur- 
face of  internal  pterygoid  muscle  to  fora- 
men spinosum.  Before  this  branch  enters 
the  skull  it  is  situated  behind  the  mandib- 
ular division  of  the  fifth  nerve.  This 
artery  gives  off  six  branches. 

Passes  upwards  medial  to  external  ptery- 
goid muscle,  passing  through  foramen 
ovale  supplying  Gasserian  ganglion. 

Passes  downward  between  sphenomandibu- 
lar  ligament  and  ramus  of  lower  jaw  to  in- 
ferior dental  foramen.  Before  entering 
foramen  it  gives  off  a  lingual  branch  which 
accompanies  lingual  nerve  and  mylohyoid 
which  descends  in  mylohyoid  groove  with 
the  mylohyoid  nerve  to  floor  of  mouth. 
Within  the  inferior  dental  canal  it  sup- 
plies by  means  of  small  branches  the 
alveolar  process  and  teeth.  It  divides  into 
the  incisive  branch  which  continues  in  ca- 
nal and  mental  l^ranch  which  passes  out 
through  mental  foramen  to  supply  the 
muscles  and  integument  of  the  chin. 
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Second,     or 
pterygoid. 


STERNAL 

[AXILLARY 

BTERY 

X)NT  'D 

Branch  of  ex- 
ternal carot- 
id) 


Third,  or 
pterygoid 
palatink 

PART. 


Anti'rior  ami 
posterior   deep 
branches 

Pterygoid 
branches 

Masseteric 
branches 


These  brandies  pass  upward  in  temporal 
fossa  supplying  the  temporal  muscle. 


These  branches  supply  the  pterygoid  mus- 
cles. 

These  branches  supply  the  masseter  muscle. 


Buccal  branches  These  branches  supply  the  buccinator  mus- 
cle, mucous  membrane  of  cheek  and  neigh- 
boring facial  muscles. 

/^Posterior    supc-    This  branch  passes  downward  and  laterally 
rior  alveolar  and  enters  the  posterior  superior  alveolar 

branch  foramen  of  maxillary  tuberosity  with  the 

posterior  superior  alveolar  nerve.  It  sup- 
plies upper  molar  and  bicuspid  teeth,  gum 
tissue,  maxillary  sinus,  mucous  membrane, 
etc. 

Infraorbital  Passes  through  infraorbital  canal  of  supe- 

branch  rior  maxillary  bone,  and  in  the  canal  it 

gives  off  anterior  superior  alveolar  artery 
which  accompanies  nerve  of  same  name  in 
anterior  wall  of  antrum  supplying  the 
process,  cuspid  and  incisive  teeth,  gum 
tissue,  mucous  membrane,  etc.  The  infra- 
orbital artery  passes  through  infraorbital 
foramen  upon  face  supplying  tissue  in 
that  region. 

Descending  Passes   downward   through  palatine   fossa 

palatine  branch  and  through  pterygopalatine  canal  and  di- 
vides into  greater  and  lesser  palatine 
branches.  The  foramen  is  a  continuation 
of  the  descending  palatine  and  runs  for- 
ward in  roof  of  mouth  medial  to  alveolar 
process  to  terminate  in  a  small  branch 
which  ascends  through  the  incisive  fora- 
men. It  also  supplies  the  mucous  mem- 
brane and  gum  tissue  and  hard  palatine. 
The  latter  supplies  the  soft  palate,  pala- 
tine arch  and  tonsil. 

Vidian  branch  This  is  sometimes  given  off  descending 
palatine.  It  supplies  Eustachian  tube 
and  pharynx. 

Naso-  or  spheno-    This  is  largest  artery  in  nasal  cavity.     It 
palatine  branch    passes    through    sphenopalatine    foramen, 
entering  nasal  cavity  and  supplies  poste- 
rior j)ortions  of  outer  nasal  wall  and  nasal 
septum.     Passes  anteriorly  along  vomer. 


Pharyngeal 
branch 


Supplies  roof  of  nose  and  pharynx. 


i<;i 
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torr.  for  many  t)ptM-ations,  which  arc  to  he  prrt'orniod  in  Iho  n^i^ion  of  tlu' 
intornal  niaxiMary  artery,  it  is  necessary  to  lijrate  the  external  carotid  which 
assists  ilie  operati»r  to  jin  iniiiiejisuiahle  exti'iit  to  h'ssen  the  amount  of  hemor- 
rhajjfe. 

7  S  0 


!  •    •'.:    I  )i;iViT  f 


•>  :  .'.  iiMa:  ir.iiiv  h :  4.  aiMc 
■:>;  >.  >;'l:i-i!'>|  .ii;iiit:r  ;irrf:\: 
ti:  \'<u'.  a!:t:y:  IJ.  iN:irt..i: 
.%:W\:  13.  :!iiilil!o  r.:tr.i:r^<M! 
iT-  ..Miry;  ]'\  i  \ic:  :ia!  oart-'iil 
•..!    .Ti.iy:    J.'.    '.■•<!. il    A'tirv; 


Wlien  blik'kiip^  tlie  serniuJ  division  of  tlic  fifth  iiervr  l>y  tlie  iiitriioral 
method,  aeronlini:  to  tlie  teelinie  of  the  author,  1he  lUHnlh'  ]>HSJ^rs  anterior  to 
the  intiTtHil  mnxiliary  artery.  (See  teehiiie  of  liloekin^  of  sei'ond  division  on 
pa^e  380), 


rig,     l,'5.— Nccvci    ami    vc^trls    wf    ihe    fucc,      (Rctuuihcd    fnmi    S«lHJtU-McMurrich,) 


nervp;  2,   frontal  nervr;  ,^*  xyKmnattc  Uu««:  4,    frnntal  artery;   .^,  <nfrnr»rb{inl   nervt: 

*,   jujBlrrior   siijiirrior   ulvrufAf    ncrvc*;    8.    rxlcrnal    ti{i»n1l    Itratich    ui  atHt-rior    clhTfioid 

iiefvri    10,   posterior   9ii|>eri*ir   nlveotAr  arler»c>;    11,    (uiccinaior   iiirvc;    12,   hiRCinator 

r    ATlvry;    H,    external    timxillj^ry    artery;    15,    ti^rnt.'il    ntrvc;    16,    iiuntal    nrtcry;    17* 

>  ;    ]S.   iiirrhur   alvrolar    aricry;    19,    rxicrtial    niaxtlltiry   urtcrv;    JO,    «til»}tu'itt:il    artrry; 

'1^  ■»»i»inTrtvi!KTry  s[hiii<l;  ^,1,  internal  yli-tyauui  ntusrit;  24,   lingual   ncvvc;   25.  infLTtt>r 

:    27»    niass^itcr    niiisclc;    2J^,    infiTior    alveolar    artery;    J*^,    tnyloliyoiil 

i;    Jl,    cvlirnal    caroltil    arlvry;    ,\2,    miililli*    uicninKial    ;»rtcry;     33, 

fi'm(M»ral    nerve:    ^^,   orctpilal   artery;    <^'*.   imAferitir   atirttnlar   *iTicry; 

;    i"<,   aut  uiiluicnipoial   mrve;   J*\   fai'ial   ncive;    ■«>,   cunttuiinkatinh'   branch   atirirtim- 

'    l^rancli    uf    vaifn^.    42»    tranxvcr^e    fati:il    artery;    4J,    maAi^rtrric    artery    and    nerve ; 

llt^auifiit;   AS,   «yi!iinialiruorlitlAl    artery;    46.    (larietal    bratkclt    uf   «nper|icial    teinpuia) 

AH,   iTiiilftle   menJnKenI   artery;   49   anil   Stl,   i<>m|pnrAl   niuAcle;    51,   posterinr  defp 

r  tleeji    leinpural    nerve;   55,  anterior   ilrep   temppral   artery;    54,   anterinr    liecp 
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Pterygopalatine  (Sphenomaxillary)  Fossa 

This  fossa  is  located  between  the  apex  of  the  orbital  cavity  and  is  triangu- 
lar in  shape.    It  is  bounded  as  follows  (see  Figs.  36,  51,  64,  227) : 

Anteriorly,  by  the  tuberosity  of  the  superior  maxillary  bone.  It  com- 
municates anteriorly  with  the  apex  of  the  orbit  via  the  inferior  orbital  fissure. 

Posteriorly,  by  the  pterygoid  process  of  the  sphenoid  bone. 

Medially,  it  is  separated  from  the  nasal  cavity  by  the  perpendicular  por- 
tion of  the  palate  Imne. 


Fig.    126. 

1.  /vKoiuatio  Ijiiiic;  2,  infraorbital  mrve;  3.  posterior  superior  dental;  4,  buccinator  miisclc;  5. 
•iiamhhh-;  (».  internal  pttr>>n>i(l;  7,  lingual  nt-rvc;  8,  inferior  dental  nerve;  9.  mylohyoid  nerve;  10.  in- 
Iniot  dental  artery;  11.  «jecti«»n  of  the  ascending  ramus;  12,  external  pterygoid;  13,  internal  maxillaTv 
iHii\;    N,   external   jiterygoid;    15,   temjioral   muscle. 

Superiorly,  it  is  bounded  by  the  orbital  process  of  the  palate  bone  and 
Iht'  lower  surfiiee  of  the  Ixxly  of  the  sphenoid  bone. 

jjilenilly,  it  eoniniuiiicates  with  the  infratemporal  fossa  via  the  pterygo- 
nuivilhiry  fissure. 

Tilt'  |)tery«i()|)alcitine  fossa  lias  the  following  foramina  opening  into  it: 
Thi'  foi-ameii  rotuiKliiin.  the  pterygoid  canal  and  i)haryngeal  canal  are  lorated 
pt»sh  rioily ;  on  tli<'  iinicr  wall  is  located  the  sj)licnoi)alatine  foramen;  inf«»- 
I  lurlv  is  Inrati'd  the  pterygopalatine  eanal  and  occasionally  accessory  palatine 
e<nials      ll  eoinimiiiieates  with  the  nasal,  orbital  and  zygomatic  fossa*. 

This  fossa  eoiitains  the  seeond  (»r  superior  maxillary  division  of  the 
hhh  Mei\e.  post eri(H--su|)eri()r  alveolar  nerves,  the  sphenopalatine  nerves, 
ih.     .phmopalatiiie   or  .Meckel's  ganglion   and   its  branches,  and   the   terminal 
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^-^raiiches  of  the  internal  maxillary  artery.  The  width  of  the  pterygopalatine 
^ossa  where  it  is  crossed  by  the  second  division  of  the  fifth  nerve  will  vary 
^rom  10  to  15  mm. 

If  a  transverse  puncture  is  made  with  the  nerve  blocking  needle,  just  be- 
neath the  zygomatic  arch,  and  it  is  elevated  to  a  considerable  extent  or  in  other 
words,  directed  too  high  and  carried  into  the  tissue  too  far,  it  may  enter  the  pos- 
terior asi>ect  of  the  orbital  cavity,  or  if  forced  farther  into  the  tissue  it  may  enter 
the  region  of  the  orbital  foramen.  Last,  but  not  least,  if  it  is  carried  in  more  of 
an  upward  direction  and  inserted  far  into  the  tissue,  it  may  pass  through  the 
sphenopalatine  canal,  thus  entering  the  nasal  fossa. 

Deep  nerve  blocking  injections  require  thorough  knowledge  of  anatomy 
on  the  part  of  the  operator  in  order  to  secure  satisfactory  results. 

Lingual  Artery 

This  artery  arises  from  the  external  carotid  artery  on  a  level  with  the 
superior  cornu  of  the  hyoid  bone.  It  is  under  cover  of  the  posterior  belly 
of  the  digastric  and  platysma  muscles. 

Course. — After  its  origin,  it  courses  superiorly  and  medially  to  the 
medial  surface  of  the  hyoglossus  muscle,  and  then  passes  forward  in  an 
almost  horizontal  direction  and  is  located  upon  the  under  surface  of  the 
tongue,  and  in  this  location  it  gives  off  many  small  dorsolingual  and  hyoid 
branches.  (See  Fig.  101.)  Near  its  termination  it  turns  abruptly  upward  be- 
tween tlie  genioglossus  and  hyoglossus  muscles  and  gives  off  several  small  ter- 
minal branches. 

The  following  diagram  gives  the  branches  and  structures  supplied  by  each 
branch : 


LINGUAL 

ARTERY 

BRANCHES 


liNCH. !  1 


This  is  a  small  branch  Avhich  passes  to  the  region  of  hyoid 
IIyoid    branch.  J  muscles  and   hyoid   bone  and  anastomoses  with  its  feUow 
[  from  the  opposite  side  in  the  median  line. 

Several  of  these  branches,  which  arise  from  the  posterior 
aspi'ct  of  the  linj^iial  artery,  pass  to  and  supply  the  dorsum 
of  the  tongue  and  mucous  membrane  in  that  region.  Some 
branches  supply  the  epiglottis  and  palatine  tonsil. 


Dorsolingual 
bilinches. 


Sl'BUNGUAL 
BRANCH. 


DkEP  LINGUAL 
BRANCH. 


This  is  the  smaller  of  the  two  terminal  branches.  It 
passes  to  the  floor  of  tlie  mouth  beneath  the  sublingual 
gland  and  over  the  mylohyoideus  and  geniohyoideus  muscles. 
It  supplies  the  tissues  in  this  region. 

This  is  the  largest  terminal  division.  It  reaches  the  tip 
of  the  tongue  by  passing  superiorly  and  anteriorly  assum- 
ing a  very  tortuous  course  and  passes  between  the  longitudi- 
nal is  inferior  and  genioglossus  muscles.  Many  small 
branches  are  given  off  which  supply  the  muscles  and  mu- 
cous membrane  of  the  tongue  and  floor  of  the  mouth.  It 
anastomoses  with  its  fellow  from  the  opposite  side  just 
above  the  lingual  frenulum  in  the  median  line  to  form  the 
ranine  arch. 
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External  Uaxillary  (Facial)  Artery 

This  is  n  branch  of  Hie  oxIcM-iial  (•an)ti(l  aiierv  and  arises  at  tlir  iiif«Ti<..r 
aspect  of  the  posttM'ior  holly  of  the  <li»rastric  inusck*. 

Course, — It  jmsscs  siii)ori()rly  aloii*;  the  inodial  aspect  of  tli(?  i)Osterior 
l)(»lly  (jf  tlie  difjrastric  muscle  until  tlu»  submaxillary  location  is  reached: 
then  it  assumes  an  almost  lujrizontal  position  anteriorly  near  the  inner  sur- 
face of  the  lowtM'  part  of  the  inferior  nujxillary  bone.  In  this  rejrion  it  is 
partly  covered  by  the  subnuixillary  jrland.  This  artery  passes  over  the 
numdible  at  tlu*  anterior  nmrjrin  of  the  insertion  of  tlu*  masseter  musele  to  the 
outer  ramus.  After  ])assin«r  over  the  l(>wer  edjre  of  the  maiulible,  it  wiiuls 
its  way  o])li(|uely  ui)war(l  over  the  face,  in  a  very  tortuous  manner,  until  it 
reaches  the  root  of  the  nose.  (See  Fi^s.  120  and  125.)  Its  branelies  and  strur- 
tures  supplied  are  as  follows: 
/ 


KXTKHNAL 

MAXILLAKV 

(KACIAL) 

AUTKHV 

r»KAN<'IIKS 


AscKN'iUNr; 

I'ALATINK 

Hi:  A  NCI  r. 

(Jr.\Ni)ri,AU 
hiiaxcim:s. 


SriJMKNTAI, 
HKANCir. 


LSKKKInii 

r.AHIAli 

lii:\NC!l. 

Sri'KiJKu: 

LABIAL 
HKAN'CII. 


I 


A  N(;  TLA  It 
MKANCII. 


It  i»iiss<'s  supi  rinrly  nloii};  the  lateral  wiill  of  the  i>lifiryr.x, 
pirn-OS  the  i»li:iryn;;fal  wall  ami  tlicii  nloii^  the  pharynfjo- 
palatinc  an-li  rcarliin;;  the  soft  palate,  the  faiiees,  nawj- 
pliaryiix,  palatine  tonsil.  It  aimKtoino.He8  >vUIi  the  lin^nial 
asreihliii^  pharyn^^eal   and  descending  palatine  arleries. 

I      Several   small   branches  are   jjiven   off   which    supply  the 
siihniaxillary  <;Iand. 

This  liranch  is  situatetl  between  the  anterior  Indly  of  tlu' 
digastric  and  mylohyoideus  niUHcles  and  passes  forward  to 
chin  supplying  muscles,  glands,  Akin,  etc.,  and  nnastonit.isos 
with  t'acial  branches  of  facial  artery,  mental  arteries  ami 
with  its  fellow  on  opposite  side. 

It  i^  ^iven  olV  racial  at  a  h'Vtd  of  the  lower  teeth  ami 
lateral  aspect  of  tlu>  trian^rnlaris  niustde  and  ]tasses  iiitu 
the  lower  lip,  siipplyiiij;  the  tissue  in  this  rej^ion,  and  anasto- 
moses with  its  ftOltiw  (ui  (opposite  side. 

It  is  yjiN'en  ofV  facial  between  tln»  /y^rouiat  iens  anil  the 
(|nadratns  labii  superitiris  nuiscles.  It  supplies  the  upper 
lip  and  a  portion  of  the  anterior  part  of  nasiil  septum  and 
communicates  with  its  fellow  on  opposite  side. 

This  is  the  terminal  ]»ortion  of  the  external  or  facial 
artery.  It  passes  upward  alonj;  the  ala  and  d<»rsuni  of  the 
nose  to  the  inner  angle  of  the  eye.  It  is  very  tortuous  and 
gives  off  many  branches  which  supply  the  nuisclos,  skin,  etc., 
and  anastomoses  with  other  arteries  at  its  tormination. 


Muscles  of  Mastication 

Thei-e  are  five  muscles  of  mastication  which  are  as  follows: 

1.  ^Masseter. 

2.  Temporal. 

'].  l*]xtenial  i)tery«»:oid. 
4.  Internal  pteryj»:oid. 
T).  liuccinator. 
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The  Masseter  Muscle. — **The  I'hewinjr  muselt\"  sitiiated  in  the  back  part 
«f  tho  sill*'  of  tho  face.     (See  Fijrs.  127-128.) 

Oritjhi. — Fii'st,  iloop  i)orti<)ii.  from  the  posterior  third  of  the  h)wer  border 
ami  the  entire  internal  surfaee  of  the  zy«?omatie  areh.  Seeond,  superficial 
portion,  from  the  anterior  two-thirds  of  the  lower  bord(T  of  the  zytromatie 


biv.     Ijr.  —  Illii<tratini;    tlio    tcmiMnal    ami    niassctrr    nm»clts.       (Kitlravsn    from    I'cnningliofcn.)       1,    fascia 
tcm|)i>ralis;    J.    tt'tuporal    inuscU-;    3,   ira.^setcr   mnsck*. 

areh.  The  direction  of  the  superficial  portion  is  downward  and  slij;:htly 
haekward,  while  the  deep  portion  is  downward  and  slijrhtly  forward.  (8ee 
Fijrs.  127  and  128.) 

Iiisfrfio)K — The  deep  portion  inserts  into  the  superior  half  of  the  outer 
surfaee  of  the  ascendinj^  ramus  of  the  mandible.  The  superficial  portion  in- 
serts into  the  inferior  half  of  the  outer  surface  of  the  ascendinjr  ramus.  (Sec 
Ki-  12i».) 

Xtrrc  ami  lllood  Xi//>p///.--The  masseter  muscle  is  supi)lied  by  the  mas- 
seteric branch  which  is  given  off  the  anterior  portion  of  the  third  or  man<libular 
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Fig,    128. — inustratiii«   the   buccinator  and    massettr    muscles,      (Modified    from   Tc^tut.) 

1,  Galea  apo neurotica;  2,  temporal  fascia;  J,  tctiiiioral  fascia  (deep  layer);  4,  occipilalis  Jiiufdc; 
5,  temporal  muscle;  o,  aitrtciilo  temporal  artery;  7^  Aupcrhcial  temporal  artery;  8,  masselcr  (deep  libcrt); 
9i  parolid  glaiul  (drawn  baekivard  and  downward);  10,  orbknlaris  oculi;  11,  caput  zyf^omaticum  of 
qitadratnH  labii  siipcriorii;  12,  masselcr  (supcrlicial  fiber* Ji ;  H,  parotid  dvict;  14,  buccinator;  15^  trtangu<^ 
Urit  muscle;    16,   exii-rnal    maxillary   artery. 


Fiif.    129. — inustrating  various   nuisclt  attachmciit*  to  the  *ui>*!tior  and  inf«rrior   n^ajtillary   bones. 

li,  Inst:rtioti  tt'ni|»LHal  muskrk';  2,  iiiscrtiiiJiji  iiiasiscter  inuscle;  3,  origin  (in  ^<art>  ma&aetcr  muscle;  4. 
origin  levator  anjfuli  oris;  5*  origin  compressor  nasi;  K  dcpressvr  sepii;  7.  origin  (in  part)  buccinator 
mimcle;  8,  orlgiu  iiii  part)  buccinator  muscle;  9,  origin  depressor  Jabii  inferioris;  10»  origin  depressor 
anguli  orisj  II,  briKin  dcprcs5<iT  mcnti;  !-♦  itis^crliMn  jtlatytma  myotdcs;  13,  insertion  sternontastoid; 
A,  infraorbital  foramen;   1«,  tncofal   furaiiiLnK 
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^^ivisioii  of  the  fifth  cranial  nerve.     (See  Figr.  60.)     This  masst^terie  nerve  is  ac- 
<oiupaniiHl  by  the  artery  of  the  same  name,  which  is  a  branch  of  the  internal 
maxillary  artery. 

Action. — It  elevates  the  lower  jaw;  it  brinjrs  the  lower  teeth  into  occlu- 
sion with  the  upper  teeth.  The  superficial  portion  of  the  muscle  brings  the 
jaw  sli*rhtly  anteriorly. 

The  Temporal  Muscle.  (**The  Temple  Muscle.*')— OnV///i. — From  the 
deep  temporal  fascia,  temporal  fossa  and  superiorly  to  the  inferior  temporal 
riilsre  of  the  parietal  and  frontal  bones  and  as  far  inferiorly  as  the  infratem- 
poral crest  located  upon  the  greater  wing  of  the  sphenoid  bone.  (See  Figs.  130 
and  131.) 

Insertion. — Into  the  sui)erior  and  posterior  borders  and  internal  surface 
of  the  coronoid  process  of  the  mandible:  also  to  the  internal  surface  of  the 


Fir.    130. — Illustrating    the    buccinator    and    temporal    muscles. 

anterior  border  of  the  ascending  ramus,  and  in  some  cases  to  a  point  as  low 
as  the  lingual  surface  of  the  lower  third  molar.  (S;'e  Figs.  131  and  144.)  This 
niiiselc  is  fan-shaped. 

Xervc  and  Blood  ISiipplif. — The  nerve  sui)i)ly  is  from  the  deep  temporal, 
which  arises  from  the  anterior  i)ortion  of  the  third  or  mandibular  division  of 
the  fifth  cranial  nerve.  (See  Fig.  60.)  The  blood  supi)ly  is  furnished  by  the 
temporal  artery  which  is  a  branch  of  the  internal  maxillary  artery.  (See  Fig. 
123.) 

Action. — Klevation  of  the  lower  jaw,  and  when  it  has-  been  drawn  an- 
teriorly it  will  retract  it.  It  acts  in  oppo.sition  to  the  external  pterygoid 
which  protracts  it. 

The  External  Pterygoid  Muscle.— Or/V////.— It  is  situated  in  the  zygo- 
matic fossa.  It  arises  by  two  heads:  first,  the  upper  head,  from  the  outer 
surface  of  the  great  wing  of  the  sphenoid  bone:  second,  lower  head,  from  the 
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outer  surface  of  the  external  ptervjroid  plate.    This  muscle  assumes  a  direc- 
tion that  is  backward  and  slightly  outward.     (See  Figs.  132,  133,  and  135.) 

Insfrfioii. — Into  the  anterior  part  of  the  neck  of  the  mandible  and  the 
front  of  the  interarticular  fibroeartilage  of  the  temporo-mandibidar  joint.  (See 
Fig.  144.) 


I'ii^.    l.?l.  -  'I'rmpt^ral    ami   (.lti']i    imi>cks   alunit   tla-    inoutli.      (Redrawn    from    Tcstut.) 

1.  'rciiipiiral  iniiMlr:  J.  iMtstoiior  auriiular  nni«i*U';  .^.  iiias>cUT  niusiU*;  4,  corniKntor  s'lpcrcilu 
imiscl*-;  3,  cimiprtsoor  iiariinn  tim^t-K';  (>,  ilrprc.s!>'ir  iiiu^clc;  7,  levator  aiiguli  oris  imiscic;  8.  orhicularis 
«.>ri>    imi>ih  ;    y,    (U'lMissov    labii    infi-rinr    iimstlc;    IC,    I'mciiiatur    tmiscU*. 


\rrrr  and  lUood  Sitppl}/. — Its  iicrvc  supply  is  tlirough  lh(»  external  ptery- 
goid braiicli  wliicli  nris(»s  from  tlic  third  or  mandibular  division  of  the  fifth 
ci'auial  nerve,  or  it  may  arise  from  tlic  long  buccal  nerve.     (See  Fig.  60.)     The 
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hI  supply  is  from  \ho  external  j)tery*roi(l  braiicli  of  the  iiitornal  maxillary 
*ry.     ^Stv  Fip.  12:^.) 

Acfio)t. — It  draws   the   eoiulylo  of  the   mandible  ami   the   iiiterarticular 
tihijre  iinvanl  and  forward.     When  the   museles  of  the  opposite  side  act 


Fi«.    132. — Drawing;    showing    external    and    internal    pteryguid    nuj<.cle5. 

1,    StctiiMi    i>!    ascending    ramus;    2,    internal    jitcrygoid    muscle;     3,    external    pterygoid    muscle;    4. 
rarticular    tihrncartihige;    5,    zygomatic    pri»ce>s;    «•.    zygomaiic    Lune;    /,    tulierosity    of    maxilla. 

coordination,  the  mandible  is  protruded  and  the  lower  incisors  and  cuspid 
th  protrude  beyond  the  incisal  ])lane  of  the  upper  teeth.  However,  the 
iscles  on  the  opposite  side  of  the  arch  usually  act  in  reciprocal  succession 
iu  the  oblique  or  **the  grinding  movement/*  the  lower  molars  of  one  side 
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being  carried  forward  and  inward  upon  flie  eorrespondingr  upper  molars 
and  vice  versa.  The  external  pteiyj^oid  also  takes  considerable  part  iu 
openinp:  the  mouth  from  the  fact  that  it  draws  the  condyle  and  interarticular 
fibroeartilajj:e  anteriorly  and  against  the  eminent ia  artieularis.  This  muscle 
also  acts  as  an  antagonist  to  the  posterior  i>art  of  the  temporal  muscle. 


rig.    133.- -^Muscles  of  mastication  and   the   face.      (.Redrawn  from   Cunningham.) 

1,  Occipitofrontal  mnsclo;  2,  orbicularis  oculi:  3,  comi)re.<sor  narcs;  4,  levator  labii  siipcrioris 
alacqnc  nasi;  5,  levator  hil)ii  siiperinris;  0,  /ygcinaiie  minor:  7,  /vKomatic  major;  8,  risarius:  9,  orbicularis 
oris;  10,  «U]Mi-»'ir  innii  iiifcri'iiis;  11.  (iiiin.«is-ir  auKuli  «)ri<:  1  J,  Slen^on'^  duct;  IJ.  buccinatur  muscle; 
14,  ramus;  15.  inferior  deni.il  foramen;  lf>.  internal  pteryj^coid  muscle;  17,  sternomastoid  muscle;  lii, 
lower  heail  external  pterygoid;  ]'>,  con<ly]r;  2f»,  zyguniatic  arch;  Jl,  upper  head  external  pterygoid  muscle; 
22,    temjjoral    muscle;    23,    zygomatic    bone. 


The  Internal  Pterygoid  Muscle.- -Also  called  the  ''Internal  Masseter." 
Origin —Vvom  llio  iniicr  siirt'ac(»  uf  tlie  rxlernal  pterygoid  plat^?  of  the 

sphenoid  bone  and  tlio  tiibcrosiiies  of  tlio  i)tdate  and  superior  nuixillarj*  bones. 

(See  Figs.  V]7)  and  l:l().) 
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Insertion. — Into  the  inner  aspect  of  the  ramus  of  the  mandible  between  the 
angle  and  the  inferior  dental  foramen.  The  direction  of  this  muscle  is  back- 
ward, downward,  and  outward.     (See  Figs.  132,  133,  and  144.) 

Nerve  and  Blood  Supply. — It  derives  its  nerve  supply  from  the  internal 
pterygoid  branch  of  the  anterior  portion  of  the  third  or  mandibular  division 
of  the  fifth  cranial  nerve.     (See  Fig.  60.) 

The  blood  supply  is  from  the  internal  pterygoid  branch  of  the  internal 
maxillary  artery.     (See  Fig.  123.) 


Middle  Bcf  p. 
TcnQKinl 

Nerve 


Posterior  Deep 
Temporal  Nerve 

MaMeteric  N^rve. 
Auriculo-Tempo-, 
nl  Nerve 
Facial  Nervt- 


Mylo-bynJd  Nerve. 
Inferior  Dental  N* 


Mental  Nerve 
Fig.     134. — The    ncrvca    of    the    temporal    and    pterygomaxillary    regions.       (Troni    Buchanan.) 
1,   Temporal   muscle;   2,   external   pterygoid;   3,   internal   pterygoid;    4,   masseter;    5,   buccinator. 


Action. — To  elevate  the  lower  jaw ;  and  draws  the  jaw  forward  when  the 
mouth  is  closed. 

The  Buccinator  Muscle.— (Also  called  ''The  Trumpeter's**  Muscle.) 
This  muscle  is  not  included  as  a  muscle  of  mastication  by  some  authors.  It  forms 
the  outer  wall  of  the  mouth. 

Origin. — This  musck»,  which  is  horseshoe-shaped,  arises  from  tlie  tuberosity 
of  the  maxilla  and  the  outer  surfaces  of  the  alveolar  borders  of  tlie  superior  and 
inferior  maxillae,  opposite  the  first,  second  and  third  molar  teeth  and  from 
the  pterygomaxillary  ligament.     (See  Figs.  129,  141,  and  142.) 

Insertion. — Into  the  orbicularis  oris  at  the  angle  of  the  mouth  and  the 
integument  of  the  lips.    (See  Figs.  133  and  139.) 
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yn-rr  Supphf. — From  tlic  lnu'ral  liranch  of  tlio  f«(*ial  or  seventh  ( 
inTVi*.     It  is  pit'ived  hy  tin*  lonjr  buccal  iicrvc  of  the  fifth  eraiiiaK  whieh 
sorv,  aiiil  also  pit'ivetl  by  St<*nsoirs  duct.     (Sec  Fijrs.  60  and  141.) 

Act  Inn.  It  tlraws  \ho  an<?le  of  the  iiioiitli  laterally  and  jiresses  tl 
airaiiist  tlic  teeth.  This  muscle  i)i-events  food  from  accumidatinj»:  hetwe 
lips,  cheeks,  and  teeth,  and  when  lh<»  cheeks  are  distended,  this  muscle 
l(»  compress  tin*  contents  of  food  a^fainst  the  teeth  which  plays  an  imp 
pari  in  their  mastication.  It  also  re<rulates  the  exj)ulsion  of  air  fro 
i»ral  cavity  as  in  playin*r  a  horn  or  whist linjr. 


;rl 


I 


l'«C      1.'*^.      l!\tiriMl    aihl    MHiMi.ll    ptt'yu.iiil    ni'.ixili  «n.       <  Uiili.iwn    firmi    I'fnninjjhuftti.^ 
I.    niiipii.il    'i.'iii  :     \    iia'>;tl    v.ivitv;    .?.    fi'V|'..'.il    ''im.i  ;    4.    /\«.itiiatir    arch;    5.    cutvlyloiil    |irii 


\Ii   1  II. ll      |«ll   •  \  l;.ii,|      i>.-; 


i-.l.  : 


■■tl  T  ■:..'    i>t«  >  \  »'iii  1    mii-'iK' 


Anatomy  and  Histology  of  Mucous  Membrane,  Gum  Tissue,  Peridental 
brane,  Periosteum  of  Oral  Cavity 

Mucous  Membrane.  Thr  mumus  in.'ini>ranc  of  the  oral  (»avity  is 
thron«rhont  \\ith  stratified  squaiimus  epithelium.  dilTerintr  from  the  e])itl 
of  the  epid«M'mi'<,  in  thai  the  straiuni  LManulnsmii  iIim's  not  appear  as  an 
pemh^nt  layer,  anil  ihai  the  siratuni  lu«-idnm  i>  U'«»ually  absent.  Beneal 
epilh.'liiini    lies   the   iiuieo^a.   straium    pr«»printn.   nr   tunica   propria.     Th 
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consists  of  interlacing  bundles  of  connective  tissue  fibers,  among  which 
•re  many  elastic  fibers.  On  the  surface,  numerous  papillae  present  themselves, 
which  are  elevations  of  the  mucosa,  varying  in  length  and  density  according 
to  their  location.  At  the  red  margin  of  lips  and  in  the  gums  the  papillsB  are 
higher  than  on  the  cheeks,  where  they  are  low  and  broad,  but  all  contain  many 
capillaries  and  arterioles.  Everywhere  in  the  mucosa  the  ducts  of  mucous  glands 
are  found,  whose  bodies  lie  in  the  submueosa.  The  submucosa,  or  tela  submucosa, 
18  a  firm  connective  tissue  layer  possessing  very  few  elastic  fibers.  On  the  gums 
and  hard  palate  the  submucosa  is  closely  connected  with  the  periosteum,  and 


Fig.    136. — The   internal   pterygoid   muscle.      (Redrawn    from    Sobotta-McMurrich.) 

1,  Section  of  maxilla;  2,  palatine  mucous  membrane;  3.  oral  mucous  membrane;  4,  genioglossal 
muscle;  5,  geniohyoid  muscle;  6,  digastric  muscle  (anterior  body);  7,  mylohyoid  muscle;  8,  internal 
ptet7goid;  9,  stylomandibular  ligament;  10,  styloid  process;  11,  stylohyoid,  stylopharyngeal,  and  stylo- 
glossal;   12,  external  pterygoid;   13,  hamular  process. 


contains  numerous  glands,  especially  at  its  posterior  portion.  The  blood  vessels 
form  two  plexuses  more  or  less  parallel  to  the  surface,  the  deeper,  which  con- 
sists of  larger  vessels,  lies  in  the  submucosa;  the  upper  is  made  up  of  a  fine 
meshwork  of  small  vessels,  which  are  derived  from  the  deeper  layer  and  are  sit- 
uated in  the  mucosa.  From  these  networks,  fine  branches  proceed  to  the  papillae, 
where  a  capillary  plexus  is  formed.  The  lymph  vessels  follow  a  course  very  sim- 
ilar to  that  of  the  blood  vessels.  The  mucosa  and  epithelial  lining  are  richly 
supplied  with  nerves  which  terminate  in  two  ways:  First,  on  the  papilte  as 
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Knniso's  oiul  l)ull)^;:  «u(l.  srcoiul,  in  the  opitheliuni  as  fine  intraepithelial  ncr^-- 
(Midinj^s. 

Gum  Tissue. — The  nnuMtuK  nioinbrane  of  the  lips  is  continuous  with  that 
covcrin^r  the  fibrous  tissue  of  tho  ^unis.     Tlu^  ^unis  liavo  lon^  and  attoinmtej 
])apina\  covered  by  a  very  tliiii  layor  of  epitlu'Iiuin,  below  which  arc  the  cap//- 
lary  pb»xuses  contained  in  each  papilla,  whieh  accounts  for  the  free  bleedinjr 
of  the  frums  on  the  slifrhtest  injury.    Tiie  insertion  of  the  n<»e(lle  for  making  deep 


V\k.    137. 

1.  Kvtrrnal  .auditory  nuatiis:  2,  ^fhcnuni.-iiuliliulnr  liKainciit;  3,  iinRiial  ncrvr;  4,  internal  pttrygfiid 
nuisili-;  5,  rMc'tnal  j.tnyn.nil  musilr:  '>,  inaiidilMiliir  inrvr;  7.  iiiaiulilinl.ir  fiiranifn.  (Krtlrawn  and  mntli- 
fu-.l    fnifii    I  It  nil-.) 


block  injections  is  not  nuide  in  the  frum  tissue,  because  of  its  more  fibrous  con- 
struction aixl  greater  nerve  and  iilood  supply  over  that  of  the  mucous  mem- 
brane, which  is  easily  pierced  with  little  or  no  pain,  if  a  needle  with  the  proper 
point  and  bev(»l  is  used. 

Peridental  Membrane.— Tin*  tooth  is  attached  to  the  alveolus  by  a  fibrous 
tissue  membrane.  whi<'h  is  really  the  |)eriosteum  of  the  alveolus  and  cemen- 
turn  of  the  tooth.  It  consists  of  bundles  of  connective  tissue,  directly  con- 
tiinious  with  Sharpey's  fibers  in  the  cementum  and  the  alveolus.     Between 
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these  eoarso  bumlles  nf  fihcrK  wliicli  luivp  a  direct  inn  neiirly  horiKoiitiil  witli 
the  upper  ]>ortitins  of  iJu"  niriiilH'aiie,  ^nid  iiu'liiie  toward  the  hnrer  end  of 
the  toot! I  in  Jls  hiwrr  port  i oik  there  is  found  less  dense  etnuieetive  tissue 
whirh  is  rieldy  snptdied  wilh  nerve  tihers  nnd  lilooti  vesseh^.  (hviii":  to  the 
hyperseiisittveness  of  the  ju'ridenta]  niendn-ciiie,  it  in  mueli  more  uneoiiifnrt- 
aWe  to  the  pntient  wlien  tlie  oiM-ndor  employs  peridental  anesthesia  than 
irisertinpr  the  needle  into  less  sensitive  tissue  vvhiefi  is  tfie  ease  in  hloek  aiiestliesia. 
Mucous  Membrane  of  Tongue, — The  miieous  niendn-aiie  of  the  tongue 
differs  sli*rhtlv  trmn  that  lining:  the  rest  of  the  oral  cavity.     In  the  greater 
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Spheno-mandibular 
igament 


Mylo-hyoifl 
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gamrnl 
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fig,    tJtB. —  niustrAring  the   sfiHriintTiandilitikr   liRamvnt.      ( Rctoiichcct   from   Ciiiitiini^hamj 

purl  of  the  tongue  the  suhnuieosii  is  |>oorly  develojied.  and  as  a  eoiisequeuce 
the  raueous  memhrane  on  \hv  uiJjJer  surfaee  of  the  tonffue  is  seureely  mova- 
lilc*.  Other  |ireuliarrtii's  nvv  the  absence  of  trlands  in  tfie  nnu'osa  rni  the  upper 
fturfaee  of  the  tongue;  alth<MJ«:h  *;lands  ar**  ftnind  in  the  mnseidature  of  the 
tongfue,  their  duets  pass  throiiKh  tfie  mueosa.  There  is  liltle  m-  no  difference 
in  the  texture  of  the  mtieous  mendu'ane  lining'  the  Moor  of  the  rncmtli,  rheeks, 
initn^  and  lips. 

Mucous  Membrane  in  Block  Anesthesia.— The  ol>jeel   id'  diseussin«r  the 
anatomy  ami  histolojr\'  of  fhi>  nnu-ons  memhrane  is  tliat    pi'aetieally  all   in- 
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Fig.   139. — Deep  layers  of  the  facial  muscles;  the  buccinator  and  pterygoid  seen  from  the  side.      (Redrawn 

and   modified   from   Sobotta-McMurrich.) 

1,  Mcntalis;  2,  quadratus  labii  inf.;  3,  triangularis;  4,  zygomaticus;  5,  caninus;  6,  orbicularis  oris; 
7,  alar  port.;  8,  transverse  port.;  9,  nasalis;  10,  procerus;  11,  angular  head  of  quadratus  labii  super.;  12* 
corrugator  supercilii;  13,  frontalis;  14,  orbicularis  oculi;  15,  palpebral  port.;  16,  temporalis;  17,  articular 
capsule;  18,  pterygoideus  externus;  19,  parotid  gland;  20,  sternocleidomastoid;  21,  pterygoideus  internus; 
22,  buccinator;  23,  parotid  duct. 
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Fig.   140. —  (Pen  drawing.)    Illustrating  the   internal   and   external   pterygoid   muscles. 
1,    External  pterygoid  muscle;   2,   internal  pterygoid   muscle;   3,   intcrarticular   fibrocartilage. 
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j-'iic.     141,-  Drawing    showing    ptcryjjoid    ami    liiK\inat-«r    !i)uscU'>.       (Kvilrawn    fn»m    Benninghofen.) 
1,   l'*\fi  rtial  pitrygoid  niuscio:  2.  internal  i>tiiyK'»i«l   ni'.:>«.If;    .^.  buccinator  muscle;   4,  Whariun's  <Uict. 
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'traoral  block  iujectious  are  made  by  inserting  the  needle  into  this  kind  of 

tissue.     This  is  due  mainly  to  its  soft,  elastic  texture,  which  is  not  as  richly 

supplied  with  ner\'es  as  the  gum  tissue,  and  may  be  easily  pierced  with  a 

sharp  needle  of  the  proper  bevel.    All  nerve  branches  are  reached  with  greater 

ease   through  the  mucous  membrane,   which  eliminates  the   difficulties   that 

vrould  arise  if  the  needle  was  inserted  into  the  gum  tissue,  and  an  attempt 

made  to  reach  the  nerve  branch  by  following  the  periosteum.    In  injecting  the 

solution  too  quickly   into  the  soft  mucous  membrane  care  must  be  taken  to 

avoid  expansion  or  ballooning  of  the  tissue,  which  would  result  in  discomfort 

and  postoperative  soreness. 

Periostetun. — The  external  surface  of  bones  is  closely  invested,  except 
where  covered  with  cartilage,  with  a  fibrous  membrane  called  the  periosteum, 

Lohg  Buccal  Nerve  (cut) 
Upper  Bad  of  £xteRuI  Ptcfysoid        ,       J^y^ 


Lower  Head  of  External 
Pterygoid 


CapittleorTeniFisro. 


^nuuidilmlar 


Internal  Pterygoid 
Fig.    142.— The  pterygoid  and   buccinator   muscks.      (From    Buchanan.) 

which  is  of  great  importance  during  development  and  growth,  and  later  for 
the  nutrition  and  protection  of  osseous  tissue.  The  adult  periosteum  con- 
sists of  two  layers,  an  outer  fibrous  and  inner  fibroelastic  layer.  When  cov- 
ering young  bones,  in  which  growth  is  actively  progressing,  it  contains  an 
additional  stratum,  the  osteogenic  layer,  which  lies  closely  associated  with 
the  exterior  of  the  bone.  After  growth  this  becomes  included  in  the  fibro- 
elastic constituent  of  the  periosteum.  The  fibrous  layer  is  composed  of 
closely  placed  bundles  of  fibrous  connective  tissue,  and  serves  to  support 
the  larger  blood  vessels,  which  break  up  within  the  deeper  parts  of  the  perios- 
teum to  supply  the  bone.  The  fibroelastic  layer  consists  of  a  rich  felt-work  of 
elastic  fibers,  often  arranged  as  several  distinct  strata.  The  elastic  tissue  is 
separated  from  the  bone  by  a  layer  of  fibrous  tissue.  The  inner  surface  of 
the  i)eriosteum  is  intimately  attached  to  the  osseous  tissue  by  means  of  deli- 
cate processes  of  connective  tissue.  The  fibrous  layer  of  the  periosteum  is 
tough,  but  may  be  pierced  by  a  needle  in  block  anesthesia,  if  great  care  is 
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outer  surface  of  the  external  pterygoid  plate.    This  muscle  assumes  a  direc- 
tion that  is  backward  and  slightly  outward.     (See  Figs.  132,  133,  and  135.) 

Insertion, — Into  the  anterior  part  of  the  neck  of  the  mandible  and  the 
front  of  the  interarticular  fibrocartilage  of  the  teraporo-mandibular  joint.  (See 
Fig.  144.) 


rig,    KM.- -IVnqtoral    ami   deep    tmisrlts   alioiil    the    mouth.      (Redrawn    from    Testiit.) 

1.  Trniiioral  imistU":  2.  posterior  auricular  nuiscle;  3.  uiasseter  mnscle;  4,  corrnRator  siipcrcilii 
nniscle;  5,  compressor  iiarinm  muscle;  6,  dej'ressor  muscle;  7,  Ievatf)r  anguli  oris  muscle;  S,  urhicularis 
oris    uuiscle;    *J,    depressor    labii    ititerior    muscle;    10.    buccinator    muscle. 


Nirvc  and  Blood  ^^I'lfphj. — Its  nerve  supi)ly  is  tli rough  the  external  ptery- 
goid branch  wliicli  arises  from  the  third  or  mandibular  division  of  the  fifth 
cranial  nerve,  or  it  mny  arise  from  the  long  buccal  nerve.     (See  Fig.  60.)     The 
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bloml  su])ply  is  from  tho  external  ptoryjroid  braiieli  of  the  iiitornal  maxillary 
artery.     (See  Fi^.  123.) 

Action, — It  draws  tho   condyle  of  the   mandible   and   the   interartieular 
cartila<re  inward  and  forward.     When  the  muscles  of  the  opposite  side  act 


I'i>f,    13 J.-     DrawiiiK    jihowiiiK    fxtcnial    and    internal    i>ti'ryK'>i<l    muscles. 

1,     Sntion    uf    a««.iMn!ing    ramus;    J,    internal    ptt'ryK'>i<l    muscle;     3.    external    i)teryg()itl    muscle;    4. 
iiitc-rartiiiilar    lilirocartiiage;    5,    /ygomatic    process;    «>,    /ygomalic    Imne;    7,    tul)erosity    uf    maxilla. 

in  coordination,  the  mandible  is  protruded  and  the  lower  incisors  and  cuspid 
teeth  ])rotrude  beyon<l  the  incisal  plane  of  the  upper  teeth.  However,  the 
niuscb»s  on  the  opposite  side  of  the  arch  usually  act  in  reciprocal  succession 
as  in  the  oblique  or  **the  grinding  movement/'  the  lower  nu)lars  of  one  side 
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beiiij^  carried  forward  and  inward  upon  the  corresponding  upper  molars 
and  vice  versa.  The  external  ptery«:oid  also  takes  considerable  part  in 
opening?  the  mouth  from  the  fact  that  it  draws  the  condyle  and  interarticular 
fibrocartila<<e  anteriorly  and  aji:ainst  the  eminentia  articularis.  This  muscle 
also  ads  as  an  antajronist  to  the  posterior  i)art  of  Ihe  temporal  muscle. 


Vig.    133. — Muscles  of  mastication  ami   the   face.      (Kcdrawn  from   Cunningham.) 

1,  Occipitofrontal  muscle;  2.  orbicularis  nculi:  3,  compressor  narcs;  4,  levator  labii  supcrioris 
alacquc  nasi;  5,  levator  hibii  sui;ori«)ris;  6,  yygomatic  mimir;  7,  zyKOinatic  major;  8,  risarius;  9,  orbicularis 
oris;  10,  iliprt-sxir  laliii  iiifcnnri.s:  11,  iUi.ics><.r  aiiMuli  <.ri>;  IJ,  Stenson's  duct;  13,  buccinator  muscle: 
14,  ramus;  l.S,  inferior  dmtal  lurauK-n;  1<.,  internal  ptcryKoid  nuisclc;  17,  sternomastoid  muscle;  l^. 
lower  head  external  jiterygoid;  19,  condyh^;  20,  zygotnatic  arch;  2\,  upi)er  head  external  pterygoid  rauscic; 
2J,    temporal    muscle;    23,    zygomatic    hone. 


The  Internal  Pterygoid  Muscle.--Also  called  the  ^'Internal  Masseter.'* 

Ori(jin,—  Vvum  the  Iiiikt  surt'iRM'  ol!  the  cxtonial  pterygoid  plate  of  the 
sphenoid  bone  and  the  tuberosities  of  tho  pjilatc  jind  superior  maxillary  bones. 
(See  Figs.  V'W}  and  VMt.) 
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Insertion, — Into  the  inner  aspect  of  the  ramus  of  the  mandible  between  the 
angle  and  the  inferior  dental  foramen.  The  direction  of  this  muscle  is  back- 
wanl,  downward,  and  outward.     (See  Figs.  132,  133,  and  144.) 

Nerve  and  Blood  Supply. — It  derives  its  nerve  supply  from  the  internal 
pterygoid  branch  of  the  anterior  portion  of  the  third  or  mandibular  division 
of  the  fiftli  cranial  nerve.     (See  Fig.  60.) 

The  blood  supply  is  from  the  internal  pterygoid  branch  of  the  internal 
maxillary  artery.     (See  Fig.  123.) 
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Mental  Ntrvc 
Fig.     134. — The    nerves    of    the    temporal    and    pterygomaxillary    regions.       (From    Buchanan.) 
1,   Temporal   muscle;   2,   external  pterygoid;    3,   internal   pterygoid;    4,   niassctcr;    5,   buccinator. 


Action. — To  elevate  the  lower  jaw;  and  draws  the  jaw  forward  when  the 
mouth  is  closed. 

The  Buccinator  Miiscle. — (Also  called  **The  Trumpeter's''  Muscle.) 
This  uiuscle  is  not  included  as  a  muscle  of  mastication  by  some  authors.  It  forms 
the  outer  wall  of  the  mouth. 

Origin. — This  muscle,  which  is  horseshoe-shaped,  arises  from  the  tuberosity 
of  the  maxilla  and  the  outer  surfaces  of  the  alveolar  borders  of  the  superior  and 
inferior  maxillffi,  opposite  the  first,  second  and  third  mohir  teeth  and  from 
the  pterygomaxillary  ligament.     (See  Figs.  129,  141,  and  142.) 

Insertion. — Into  the  orbicularis  oris  at  the  angle  of  the  mouth  and  the 
integument  of  the  lips.     (See  Figs.  133  and  139.) 
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Nfvvr  SHpphj. — Frniii  tlif  luirfHl  liraiit'li  (iT  the  tYn^ial  or  st*venth  cranial 
jirrvi\  It  is  jiii'it'cd  hy  lliv  lunLf  ituwMJ  iirrvc  itl  the  lit'th  iTcHiijiK  wiiic*li  is  sfii- 
sury,  arul  ijlsn  jKiereetl  Ijv  Stensau's  dui*t,     (S<m'  Fijrs.  GO  aiiil  141.) 

Actioti. — It  di'HWs  fill'  atiL^^le  of  tli*^  iiiouth  laterally  and  ]>russes  the  lips 
against  the  ttH'tli.  This  luiisek^  i>n' vents  frnid  from  aecumiilatiiig  betwecu  the 
lips,  eheeks,  and  tt*eth,  and  whvu  the  eheeks  are  distended,  this  muselc?  serves 
to  compress  the  eoiiteiUs  of  food  against  ibe  teeth  whieh  plays  an  iiiiportaiit 
part  in  ttieir  niastieation.  It  also  re*rulates  the  expulsj*>n  of  air  from  the 
oral  eavily  as  in  phiyiuj^  a  horn  (ir  whist lin^^ 


J#^* 


Fig.    135,^KJtlernftl   anil    internal   pterygoid    muscle*,      (Kcdr^wn    from    UenninifiiofrnJ 

1,   Occiiiital  hone;    2,   na&al   cavity;    J,    rrm|>oral   bone;    4,   2yKt»ttatic   arch;    5,   condyloiil   proce-**;   6, 
e-xternnl    |)lrrygoid   mtiaclc;    7,   inaaacter   muscle:    H.    internal    pterygoid    muscle. 


Anatomy  and  Histology  of  Mucous  Membrane,  Gum  Tissue,  Peridental  Mem- 
brane, Periosteum  of  Oral  Cavity 

Mucous  Membrane, — The  inueons  inemhrane  of  the  oral  cavity  is  lined 
tlirou^ln)nt  with  .stratitied  s^piamovis  epithelinin,  diffVrin^  from  the  epithelium 
of  the  epidermis,  in  that  the  stratum  ^^raauhisum  does  not  appear  as  an  iiKle- 
pendent  layer,  and  that  the  strattmi  lueidnm  is  usually  absent.  Beneath  the 
epithi'liinu  lies  the  mneosa.   stratum   pi*«ijirium.   or  tuniea   propria.     The  niu- 
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cosa  consists  of  interlacing  bundles  of  connective  tissue  fibers,  among  which 
are  many  elastic  fibers.  On  the  surface,  numerous  papillas  present  themselves, 
which  are  elevations  of  the  mucosa,  varying  in  length  and  density  according 
to  their  location.  At  the  red  margin  of  lips  and  in  the  gums  the  papillas  are 
higher  than  on  the  cheeks,  where  they  are  low  and  broad,  but  all  contain  many 
capillaries  and  arterioles.  Everywhere  in  the  mucosa  the  ducts  of  mucous  glands 
are  found,  whose  bodies  lie  in  the  submucosa.  The  submucosa,  or  tela  submucosa, 
is  a  firm  connective  tissue  layer  possessing  very  few  elastic  fibers.  On  the  gums 
and  hard  palate  the  submucosa  is  closely  connected  with  the  periosteum,  and 


Fig.    136. — The   internal    pterygoid    muscle.      (Redrawn    from    Sobotta-McMurrich.) 

1,  Section  of  maxilla;  2,  palatine  mucous  membrane;  3,  oral  mucous  membrane;  4,  genioglossal 
muscle;  5,  geniohyoid  muscle;  6,  digastric  muscle  (anterior  body);  7,  mylohyoid  muscle;  8,  internal 
pterygoid;  9,  stylomandibular  ligament;  10,  styloid  process;  11,  stylohyoid,  stylopharyngeal,  and  stylo* 
gloftsal;   12,  external  pterygoid;   13,  hamular  process. 


contains  numerous  glands,  especially  at  its  posterior  portion.  The  blood  vessels 
form  two  plexuses  more  or  less  parallel  to  the  surface,  the  deeper,  which  con- 
sists of  larger  vessels,  lies  in  the  submucosa;  the  upper  is  made  up  of  a  fine 
meshwork  of  small  vessels,  which  are  derived  from  the  deeper  layer  and  are  sit- 
uated in  the  mucosa.  From  these  networks,  fine  branches  proceed  to  the  papillae, 
where  a  capillary  plexus  is  formed.  The  lymph  vessels  follow  a  course  very  sim- 
ilar to  that  of  the  blood  vessels.  The  mucosa  and  epithelial  lining  are  richly 
supplied  with  nerves  which  terminate  in  two  ways:  First,  on  the  papillae  as 
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Krause's  end  ])ull)s;  and,  second,  in  the  epithelium  as  fine  intraepithelial  nerve 
endings. 

Gum  Tissue. — The  mucous  membrane  of  the  lips  is  continuous  with  that 
covering  tlie  fibrous  tissue  of  the  gums.  The  gums  have  long  and  attenuated 
papilla?,  covered  by  a  very  thin  layer  of  epithelium,  below  which  are  the  capil- 
lary plexuses  contained  in  each  papilla,  which  accounts  for  the  free  bleeding 
of  the  gums  on  the  slightest  injury.    The  insertion  of  the  needle  for  making  deep 


Fig.    137. 

1,  External  auditory  meatus;  2.  sphcnomamlibular  ligament;  3,  lingual  nerve;  4,  internal  pterygoid 
nuiscle;  5,  external  pterygoid  muscle;  »>.  maudihular  nerve;  7.  mandibular  foramen.  (Redrawn  and  modi- 
tied    from    Ilenle.) 


block  injections  is  not  made  in  tht^  gum  tissue,  because  of  its  more  fibrous  con- 
struct ion  niul  greater  nerve  and  ])lo()d  supply  over  that  of  the  mucous  mem- 
brane, wliicli  is  easily  j)ierce(l  witli  little  or  no  pain,  if  a  needle  with  the  proper 
])()int  and  bevel  is  ustvl. 

Peridental  Membrane.— The  tooth  is  attached  to  the  alveolus  by  a  fibrous 
tissue  membrane,  which  is  really  the  periosteum  of  the  alveolus  and  cemen- 
tum  of  the  tooth.  It  consists  of  Imndles  of  connective  tissue,  directly  con- 
tinuous with  Sharpey's  fil)ers  in  the  cementum  and  the  alveolus.     Between 


RcUmch<?<J    from    CuniiingliaTn.  j 

irt  of  tho  lonirue  the  sul*iniii*o.Na  is  poorly  dfvelopnl,  and  as  a  iM>tisequence 

ilC  mucous  menihraiH^  on  I  he  iipi>er  snrrnn*  of  llie  t«m^nie  is  searcely  vnnva- 
^Its  (H!ii»r  prfuliaritios  ar*»  tlie  alisenre  of  jyrlaruls  in  Ili«*  mucosa  m\  tfic  ufy|>er 
kiirfaer  of  tin*  tongue;  alllioufrli  ^^lainls  arc  romul  in  the  imisciilaUin^  of  ilu* 
tntiKUr,  lluMr  tUu'ls  pass  thron^li  tin'  nnicosa.  There  is  little  or  no  tliiTerenee 
ii  the  texture  of  the  nnieons  nieuihrane  liniiiii;  the  lloor  of  the  luouth,  cheeks, 

:tiin«  nn<1  lif>s. 

Mucous  Membrane  in  Block  Anesthesia.-  Tin*  olijeet  t^f  diseussini:  the 

natomy  niu\  histolo|Lry  of  the   niue<nis  menihrane   is  that  practieally  all   in- 
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Fig.  139.- 


-Decp  layers  of  the  facial  muscles;   the  buccinator  and  pterygoid  seen  from  the  side, 
ami   modified   from   Sobotta-McMurrich.) 


(Redrawn 


1,  Mentalis;  2,  quadratus  labii  inf.;  3,  triangularis;  4,  zygomaticus;  5,  caninus;  6,  orbicularis  oris: 
7,  alar  port.;  8,  transverse  port.;  9,  nasalts;  10,  procerus;  11,  angular  head  of  quadratus  labii  super.;  12, 
corrugator  sui>ercilii;  13,  frontalis;  14.  orbicularis  oculi;  15,  palpebral  port.:  16,  temporalis;  17,  articular 
capsule;  18,  pterygoideus  externus;  19,  parotid  gland;  20,  sternocleidomastoid;  21,  pterygoideus  internus; 
22,  buccinator;  23,  parotid  duct. 
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Fig.    140. — (Pen  drawing.)    Illustrating  the   internal   and   external   pterygoid   muscles. 
1,   External  pterygoid  muscle;   2,   internal  pterygoid   muscle;   3,   interarticular   fibrocartilage. 
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I'lR.     141.  —Drawing    shuwiiijf    ptcrygnid    and    huctinator    innscU-s.       (Redrawn    from    UenninKhofen.) 
1,   KNttrnal  pterygoid  muscle;   2,  internal  pterygoid  iihimU  ;   .^.  Imccinator  muscle;  4,  Wharion's  duct. 
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traoral  block  injections  are  made  by  inserting  the  needle  into  this  kind  of 
tissue.  This  is  due  mainly  to  its  soft,  elastic  texture,  which  is  not  as  richly 
supplied  with  nerves  as  the  gum  tissue,  and  may  be  easily  pierced  with  a 
sharp  needle  of  the  proper  bevel.  All  nerve  branches  are  reached  with  greater 
ease  through  the  mucous  membrane,  which  eliminates  the  difficulties  that 
would  arise  if  the  needle  was  inserted  into  the  gum  tissue,  and  an  attempt 
made  to  reach  the  nerve  branch  by  following  the  periosteum.  In  injecting  the 
solution  too  quickly  into  the  soft  mucous  membrane  care  must  be  taken  to 
avoid  expansion  or  ballooning  of  the  tissue,  which  would  result  in  discomfort 
and  postoperative  soreness. 

Periosteum. — The  external  surface  of  bones  is  closely  invested,  except 
where  covered  with  cartilage,  with  a  fibrous  membrane  called  the  periosteum, 

Lohg  Buccal  Nerve  (cuO 
Upper  Hnd  of  £ji£enui)  Ptcryi^jid        i       iftt-'^^- 


CapwiIeofTemroro. 
mMdibokr  Jaint 


,  Lcwer  H<«d  of  KKternal 

,  Pivrypp-mandibular 
.Steiuwn']  Duct 


'^.Bocciimtdr 


Internal  Pterygoid 
Fig.    142. — The  ptfrvRoid  and   buccinator   nuisclcs.      (From    Buchanan.) 

which  is  of  great  importance  during  development  and  growth,  and  later  for 
the  nutrition  and  protection  of  osseous  tissue.  The  adult  periosteum  con- 
sists of  two  layers,  an  outer  fibrous  and  inner  fibroelastic  layer.  When  cov- 
ering young  bones,  in  which  growth  is  actively  progressing,  it  contains  an 
additional  stratum,  the  osteogenic  layer,  which  lies  closely  associated  with 
the  exterior  of  the  bone.  After  growth  this  becomes  included  in  the  fibro- 
elastic constituent  of  the  periosteum.  The  fibrous  layer  is  composed  of 
closely  placed  bundles  of  fibrous  connective  tissue,  and  serves  to  support 
the  larger  blood  vessels,  which  break  uj)  within  the  deeper  parts  of  the  perios- 
teum to  supply  the  bone.  The  fibroelastic  layer  consists  of  a  rich  felt-work  of 
elastic  fibers,  often  arranged  as  several  distinct  strata.  The  elastic  tissue  is 
.separated  from  the  bone  by  a  layer  of  fibrous  tissue.  The  inner  surface  of 
the  periosteum  is  intimately  attached  to  the  osseous  tissue  by  means  of  deli- 
cate processes  of  connective  tissue.  The  fibrous  layer  of  the  periosteum  is 
tough,  but  may  be  pierced  by  a  needle  in  block  anesthesia,  if  great  care  is 
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P 


Fig,  143. 

1,  Stylomandtbular  ligament j   2,  stylohyoid  ligament;  3,  Mylaid  process;   4,  capsular  ligament;   5,  en 
ternal   lateral   ligament.      (Ketouched   from   Dcavcr.j 
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not  exercised.  With  the  deep  block  injections,  the  needle  is  never  inserted 
beneath  the  periosteum,  but  by  the  subperiosteal  method,  the  solution  is  in- 
jected beneath  the  periosteum.  If  the  solution  is  injected  beneath  the 
periosteum,  the  needle  should  be  slowly  advanced,  causing  as  little  trauma 
as  possible,  and  the  solution  should  be  injected  very  slowly.  Considerable 
pressure  is  required  to  discharge  the  solution  between  the  periosteum  and 
bone. 


l-'ig.    144. — Illustrating   the    attachments    of    muscles    on    lingual    surface    of    mandible. 

1,  Insertion  tcmiioral  muscle;  2,  insertion  external  pterygoid  muscle;  3,  lingula;  4,  inferior  dental 
foramen;  5,  insertion  internal  pterygoid  muscle;  6,  insertion  (in  part)  buccinator  muscle;  7,  origin 
mylohyoid  muscle;  H,  insertit)n  anterior  belly  digastric  muscle;  9,  geniohyoid  muscle;  10,  genioglossus 
mu>clc;   11,  croskS  section  of  mandible  at   median   line. 


CHAPTER  IX 

RESPONSIBILITY  IN  THE  USE  OF  ANESTHETICS 

After  all  proeautioiis  aiv  taken,  there  still  remains  the  fact  that  we 
are  confronted  with  occasional  accidiMits  following  the  use  of  both  local  and 
general  anesthetics.  Therefore,  the  <[uestion  of  responsibility  attending  the 
use  of  anesthetics  is  inij)ortant.  In  some  cases  it  is  rather  diflReiilt  to  decide 
whether  a  local  or  ^(Mieral  anesthetic  is  the  agent  to  employ,  even  after  wc 
consider  all  asj)ects  of  the  ease  in  hand.  Not  only  the  personal  wishes  of 
the  j)atient  must  be  considered,  but  his  i)hysical  condition  and  the  nature 
of  the  operation  must  always  l)e  weighed  with  due  care  and  deliberation. 
After  the  aiu»sthetic  has  been  decided  upon,  the  operator  must  be  his  own 
judge  concerning  his  fitness  and  training  as  to  how  far  he  will  assume 
the  responsibility  which  is  placed  ui)on  him.  AVe  are  aware  of  the  fact  that 
the  dental  curriculum  hen^tofore  has  not  been  sufficient  to  thoroughly  train 
the  dentist  in  the  clinic  in  j>hysical  diagnosis,  i)athology,  i)hysiology,  anes- 
thesia, and  allied  subjects  to  thoroughly  (lualify  him  to  assume  the  responsi- 
bility of  administering  all  anesthi»tics  for  j)rolonged  anesthesia,  unless  he  has 
taken  additional  training  in  nuMlical  subjects  and  anesthi»sia.  To  be  prepared  to 
meet  any  contigencies  tliat  may  arise  in  the  administration  of  local  anesthetics, 
nitrous  oxid-oxygi»n,  cth(M*  and  cidoroform,  \\w  practitioner  should  have  special 
training  and  considerabh*  clinical  i».\j)(»rience.  This  statement  is  not  made  with 
the  view  of  discouraging  tin-  dental  practitioner  in  any  way  from  employing 
block  anesthesia  or  geneial  anesthesia  in  his  practice,  but  with  the  intention 
of  impressing  the  operator  that  h(»  is  assuming  considerable  responsibility 
wlien  he  brings  al>out  a  slate  of  anesthesia,  be  it  local  or  general.  It  must 
always  be  renuMnbered  that  any  ay:ent  which  has  for  its  object  the  production 
of  an  abnormal  condition,  such  as  produced  through  the  medium  of  general 
or  loi-al  anesthetics,  is  more  or  less  dangerous.  The  anesthetist  who  has  had 
considcrabh'  i»xperience  in  the  administration  of  both  local  and  general  anes- 
thetics lias,  no  doubt,  encountered  cases  which  have  caused  him  to  employ  all 
the  efTici(>nt  methods  of  resuscitation  as  ((uickly  as  possible  to  combat  shock  and 
collapse.  The  specialty  of  anesthesia  covers  an  immense  field  aiul  demands 
thorough  training  in  m(»dical  subjects.  The  sj)ecialist  in  an(*sthesia  carefully 
selects  and  employs  the  anesth(»tic  agent  which  is  best  adapted  to  the  case 
in  hanti,  and  tin*  method  employed  is  on<»  that  produces  the  least  detri- 
mental efTect  u]M)n  the  human  organism.  As  yet,  there  is  no  ideal  anes- 
thetic agent,  be  it  local  or  general,  but  by  means  of  a  careful  selection  of  all 
the  agents  that    an'   at    our  dis])osal,   always  taking  into   consideration   the 
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physical  condition  of  the  patient,  the  nature  and  duration  of  the  operation, 
we  aim  to  attain  the  highest  ideal. 

In  the  course  of  dental  practice  the  practitioner  may  many  times  be  con- 
fronted with  patients  for  whom  a  general  anesthetic  is  indicated.  If  the  practi- 
tioner does  not  feel  that  he  is  fully  competent  to  make  deep  nerve  block  in- 
jections, or  to  administer  nitrous  oxid-oxygen  or  ether,  extending  over  an  in- 
definite period  of  time,  he  should  not  assume  the  responsibility.  In  such  cases 
it  is  much  better  for  both  parties  concerned  that  the  operator  confer  with 
the  patient's  physician  and  allow  him  to  assume  the  responsibility  of 
physical  diagnosis  and  the  anesthesia.  These  suggestions  are  based  upon  the 
appreciation  of  what  might  be  the  result  of  an  accidental  death  and  afterward 
making  evident  that  the  anesthetic  was  employed  without  taking  every  reasonable 
precaution.  The  operator  or  anesthetist  is  duty  bound  and  professionally  bound 
never  to  undertake  any  operation  without  being  thoroughly  competent  to  do  it 
in  a  skillful  and  learned  manner.  In  the  opinion  of  the  author,  the  injection 
of  large  quantities  of  a  local  anesthetic  solution,  such  as  procain,  cocain, 
alypin,  stovain,  etc.,  requires  at  least  as  much  acumen  as  does  a  general 
anesthetic,  and  just  as  much  care  should  be  exercised  during  the  injection 
of  a  quantity  of  solution  as  when  nitrous  oxid-oxygen,  ether  or  chloro- 
form, is  employed.  If  a  medical  or  dental  practitioner  administers  a  local 
or  general  anesthetic  carelessly,  or  reveals  ignorance  as  to  his  knowledge 
of  physical  diagnosis,  and  the  signs  and  dangers  of  anesthesia,  he  becomes  guilty 
of  malpractice.  A  practitioner  who  subjects  his  patient  to  the  influence  of 
an  anesthetic  is  expected  to  know  how  to  carry  out  that  part  of  his  profes- 
sional treatment.  Tie  is  not  allowed,  except  under  exceptional  circumstances. 
to  permit  an  unqualified  person  to  give  an  anesthetic  to  his  patient,  and 
he  is  also  forbidden  to  give  an  anesthetic  for  an  unqualified  person,  such  as  an 
unregistered  physician  or  dentist,  or  if  he  administers  an  anesthetic  to  a 
minor  without  the  consent  of  the  parents,  or  for  an  illegal  operation,  he 
can  be  held  responsible  for  such  acts.  If  the  medical  or  dental  prac- 
titioner gives  a  local  or  general  anesthetic  and  does  not  represent  him- 
self to  be  a  person  duly  qualified  by  laAv,  he  can  be  placed  under  legal  censor- 
ship if  his  patient  suffers  injury  as  the  result  of  such  an  action.  In  case  of 
accident  or  death,  it  rests  with  the  anesthetist  to  prove  that  the  steps  he 
took  in  the  administration  of  the  anesthetic  were  carefully  adopted  after 
due  consideration  and  because  he  believed  them  to  be  the  best  he  could  fol- 
low in  the  interest  of  his  patient.  The  following  questions  should  always  be 
considered:  ir  t- 

1.  Did  the  operator  possess  all  the  necessary  facts  with  reference  to  the 
physical  condition  of  his  patient? 

2.  Did  he  find  certain  pathological  conditions  existing,  and  did  he  make 
due  allowance  for  liem  in  the  treatment  which  he  pursued? 
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3.  Following  the  physical  examination  of  his  patient,  did  he  employ  the 
most  suitable  agent  according  to  his  view  of  the  exigencies  of  the  case? 

4.  Was  the  anesthetic  administered  with  all  due  skill? 

5.  Was  the  anesthetic  employed,  recognized  among  the  efficient  anesthetics T 

6.  Was  the  local  or  general  anesthetic  administered  the  safest  which 
could  have  been  employed  in  that  individual  case? 

7.  Did  the  dentist,  physician,  or  anesthetist  undertake  a  duty  which  his 
previous  training,  knowledge,  skill  and  experience  had  qualified  him  to  fulfill! 

8.  When  collapse,  shock  or  anesthetic  accident  took  place,  did  he  adopt 
the  appropriate  treatment  indicated  in  such  an  emergency? 

0.  Was  the  measure  of  resuscitation  instituted  with   due  promptitude! 
In  the  eyes  of  the  law  a  physician  or  dentist,  who  is  a  legally  registered 

p!*actitioner,  is  entitled  to  administer  an  anesthetic  in  the  performance  of  his 
professional  duty,  and  in  case  a  fatality  should  occur  and  a  malpractice  suit 
be  filed,  the  practitioner  is  tb(»n  recpiired  to  show  that  he  exercised  reasonable 
care  and  skill  in  the  administration  of  the  anesthetic.  However,  there  is  no 
exact  definition  of  what  constitutes  ''reasonable  care  and  skill."  If  the 
practitioner  is  a  specialist,  then  a  higher  standard  of  skill  would  no  doubt 
be  expe(»ted  of  him  than  from  the  physician  or  dentist  who  is  not  a  specialist. 
If  the  anesthetist  possesses  only  the  average  skill  of  a  practitioner,  and  ad- 
ministers the  anesthetic  to  a  patient  in  whom  no  unusual  difficulty  is  ex- 
pected, or  even  if  the  case  was  ''borderland,"  and  he  could  show  that  the 
administration  of  the  anesthetic  was  absolut<»ly  necessary,  and  that  no  one 
else  could  be  obtained  for  the  pur])()se,  he  is  not  likely  to  be  held  re- 
sponsible for  the  fatality  unless  the  court  could  prove  he  displayed  extreme 
ignorance  or  carelessness.  Oii  the  other  band,  if  a  competent  practitioner  or 
anesthetist  could  have  been  obtained  for  the  administration  of  the  anes- 
thetic and  his  services  were  not  secured,  the  court  would  no  doubt  hold  him 
responsible  for  the  ill  efTect  ensuing.  Any  physician  or  dentist  who. is  the 
least  bit  doubtful  as  to  bis  own  thoroughness  with  reference  to  the  proper 
examination  of  the  patient  and  the  thorough  administration  of  the  anes- 
thetic should,  therefore,  study  not  only  the  interest  of  the  patient  and  himself, 
but  the  possible  outcome  should  he  take  charge  of  the  case  and  assume  the 
responsibility.  When  a  patient  dies  under  the  influence  of  an  anesthetic,  be 
it  local  or  general,  in  the  bands  of  a  medical  or  dental  practitioner,  the  first 
questions  asked  are: 

1.  What  was  the  aiu'stbetie  em])loyed? 

2.  Was  all  due  care  exercised  during  its  administration? 

Tn  some  cases  the  palienf  may  refuse  a  certain  anesthetic,  or  he  may  re- 
fuse local  anesthesia,  ])referring  some  other  method.  Tn  such  a  case  the 
operator  or  anesthetist  cannot  shirk  his  responsibility,  as  he  is  duty  and 
legally   bound   to   administer   the   anesthetic   agent,   be   it  local   or   general, 
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which  he  deems  best,  if  actual  danger  is  involved  in  deferring  to  the  wish  of 
the  patient.    The  following  example  may  be  cited: 

Suppose  a  patient  goes  to  the  office  of  a  dentist  for  treatment,  say  for 
the  extraction  of  a  tooth,  and  the  dentist  administers  chloroform,  especially 
with  the  patient  assuming  an  upright  position  in  the  dental  chair,  which  is 
often  the  ease.  If  the  result  is  a  fatality,  the  dentist  may  be  held  responsible 
or,  at  least,  he  will  be  severely  censured  on  the  following  grounds: 

1.  He  employed  the  upright  position  of  his  patient  which  is  contraindi- 
cated. 

2.  He  employed  chloroform  when  a  safer  anesthetic  could  have  been 
used,  such  as  nitrous  oxid-oxygen  or  block  anesthesia. 

Another  example  of  criminal  neglect  or  professional  incompetence  is  as 
follows : 

A  patient  visits  a  dental  office  for  some  minor  operation,  and  after  a 
physical  examination  the  operator  finds  some  pathological  condition  which 
contraindicates  a  general  anesthetic.  The  operator  then  advises  the  patient 
that  a  local  anesthetic  should  be  employed,  but  the  patient  insists  upon  a 
general  anesthetic.  The  operator  complies  with  the  wishes  of  the  patient 
against  his  physical  findings,  and  a  general  anesthetic  is  administered  which 
results  in  death.  In  such  a  case  he  would  be  held  to  answer  for  incompetency 
and  criminal  neglect. 

The  desires  and  \\nshes  of  the  patient  should  be  complied  with,  if  possi- 
ble, but  never  in  a  case  where  the  method  is  contraindicated  and  against  a 
successful  outcome.  In  case  of  serious  accident,  the  operator  or  anesthetist 
may  be  required  to  show  that  his  special  knowledge  guided  him  in  making 
his  selection  of  the  methods  or  anesthetic,  which,  although  it  led  to  a  fatal 
result,  was  in  point  of  fact  the  best  choice  he  could  make  in  the  patient's 
interest.  In  case  the  operator  should  employ  a  new  anesthetic  or  one  which 
has  not  been  accepted  by  competent  practitioners  in  the  profession,  or,  in 
other  words,  if  it  does  not  occupy  a  position  among  other  efficient  anesthetics, 
or  if  he  injects  a  local  anesthetic  solution  having  a  secret  formula  and  of  un- 
known toxicity  and  percentage  of  ingredients,  in  case  of  accident  he  would 
be  placed  under  a  very  grave  responsibility  and  would  be  held  liable.  A 
qualified  dental  practitioner  has  the  right  to  administer  an  anesthetic  in  the 
course  of  his  practice  if  he  is  a  graduate  of  a  reputable  dental  college  and  is 
thoroughly  competent  and  has  received  the  proper  clinical  experience  and 
training  in  physical  diagnosis,  chemistry,  physiological  action,  properties 
and  behavior  of  anesthetics.  However,  the  right  to  administer  an  anesthetic, 
whether  it  be  given  by  an  anesthetist,  physician  or  dentist,  depends  upon  his 
knowledge,  skill  and  experience.  No  dentist  should  ever  attempt  to  make  deep 
nerve  block  injections  or  to  administer  general  anesthetics  unless  he  is  famil- 
iar with  all  details  of  the  technic  connected  with  their  proper  administration. 
In  case  he  should  have  an  accident  or  fatality  in  his  office,  the  coroner's  jury 
or  court,  no  doubt,  would  question  more  closely  his  right  to  administer  anes- 
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thetics  than  if  the  same  aeoidont  oeeurrod  in  the  office  of  a  physician.  On  the 
other  hand,  the  physician  miji^ht  not  he  as  competent  to  administer  the  anes- 
thetic as  the  dentist.  The  dental  practitioner,  who  is  making  deep  nerve  hlock 
injections  or  adniinisterinj*;  different  jreueral  anesthetics  in  his  practice  should 
tak(»  the  necessary  precautions  to  surround  himself  with  every  possihle  safeguanl. 
In  case  the  practitioner  is  a  younjr  graduate,  and  has  been  so  unfortunate  as  to 
have  had  a  fatality  in  his  office,  and  is  called  to  the  witness  stand  and  the  courts 
can  prove  that  he  only  possesse<l  a  theoretical  knowledge  in  anesthetics,  physical 
diagnosis  and  the  other  allied  sul)jects,  doubtless  he  would  be  placed  in  a  verj' 
embarrassing  positioru  If  it  is  the  desire  of  the  dentist  to  administer  different 
forms  of  anesthetics  in  his  practice  or  to  make  a  specialty  of  anesthesia,  he 
should  by  all  means,  for  his  own  protection,  make  a  special  study  of 
the  subject  with  a  practitioner  of  recognized  ability,  and  prepare  himself 
in  all  of  its  branches,  lie  owes  this  not  only  to  himself  but  to  those  individ- 
uals who  ])lace  their  lives  in  his  keeping.  In  case  the  dentist  meets  with  a 
fatality  in  his  office,  he  may  be  questioned  as  to  the  restoratives  and  anti- 
dotes he  employed;  also  what  measures  of  resuscitation  were  instituted;  so 
it  not  only  behooves  the  dentist  to  have  a  knowledge  of  what  drugs  and 
measures  are  necessary  to  employ,  but  it  is  also  essential  to  keep  the  required 
drugs  and  ai)pliances  on  hand  so  they  can  be  used  at  a  moment's  notice. 
(See  Chapter  XXXVI  on  Syncope,  Collapse,  and  Shock.) 

In  concluding  this  chapter,  it  may  be  said  that  a  dental  practitioner  has 
the  right  to  administer  a  local  or  general  anesthetic  in  his  practice,  unless 
there  is  a  statute  Avhich  i)n)hibits  it,  and  provided,  as  ])reviously  remarked, 
he  is  thoroughly  competent,  possesses  the  knowledge,  skill  and  experience, 
if  the  operation  which  is  undertaken  is  within  the  scope  of  dental  surgerj', 
and  the  local  anesthetic  injected,  or  the  general  anesthetic  administered, 
is  one  which  is  i-ccogniztnl  by  the  professions  of  medicine  and  dentistry.  If 
he  can  show  that  proper  diligence  and  skill  Avere  carried  out  in  the  adminis- 
tration, he  (th(»  dental  practitioner)  would  not  be  held  liable  for  an  accident. 
It  is  true,  no  practitioner,  be  he  dental  or  medical,  desires  to  have  a  fatality, 
so  the  repetition  of  the  old  saying  is  ai)])licable  here,  namely,  **be  sure  you  are 
right,  then  go  ahead.'' 

The  operator  should  by  all  means  i)repare  himself  if  he  intends  to  derive 
the  most  good  from  cither  local  or  general  anesthesia,  and  he  should  have  a 
reasonable  knowledge  of  ])hysical  diagnosis.  He  should  be  familiar  with 
the  anatomical  parts,  the  thera|)eutic  action  of  the  drugs  that  are  used  in 
resuscitation,  tlie  methods  of  resuscitation,  and  !)<»  ready  to  me(»t  any  emergency 
that  arises.  In  ease  he  has  mastered  this  subject  and  its  important  allied 
subjects,  he  will  be  in  a  position  to  nu*et  the  most  dit^icult  cases,  and  in  the 
event  of  a  fatality  he  can  ])rovc  to  the  court  that  he  used  all  due  skill  and 
care  in  the  treatment  of  the  case. 

It  must  be  remembered  that  the  one  thing  which  causes  most  of  the  dis- 
tressing fatalities  in  anesthetics  is  the  lack  of  resistance  or  lowering  of  the 
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vitality  of  the  patient.  Often  there  is  some  latent  pathologrieal  condition 
whieh  is  overlooked,  even  by  the  most  careful  diagnostician.  In  other  words, 
if  it  was  possible  to  anticipate  the  exact  physical  condition  of  each  patient, 
the  operator  would  frequently  see  that  the  use  of  anesthetic  would  result  fa- 
tally or  create  serious  complications. 

The  general  law  in  Illinois,  as  well  as  in  other  states  where  there  is  no 
statute,  is  that  a  physician  or  dentist  who  administers  a  local  or  general 
anesthetic  must  employ  that  degree  of  skill  and  caution  which  would  ordi- 
narily be  exercised  by  a  competent,  careful,  and  skillful  physician  or  dentist 
under  the  same  circumstances. 

In  examining  the  statutes  with  reference  to  the  law  governing  the  ad- 
ministration of  local  and  general  anesthetics  by  an  anesthetist,  physician,  or 
dentist,  it  is  found  that  West  Virginia  and  Ohio  iiavc  statutory-  laws  upcm  this 
subject: 

The  Code  of  West  Virginia,  1913,  Section  5,375,  provides: 
**It  shall  be  unlawful  for  any  physician,  dentist  or  other  person  to  ad- 
minister chloroform,  ether  or  any  anesthetic  whatsoever,  whereby  sleep  or 
total  loss  of  sensation  may  be  produced  to  any  female  person,  unless  in  the 
presence  of  some  third  person.     Any  person  offending  against  this  act  shall 
upon  conviction  thereof,  be  fined  not  exceeding  one  hundred  dollars  or  be 
confined  in  the  county  jail  not  more  than  sixty  days,  or  both.'* 
The  Ohio  General  Code  of  1910,  Section  12,()78,  provides  that: 
** Whoever  uses  upon  another  an  anesthetic  unless,  at  its  administration 
and  during  the  whole  time  the  person  is  wholly  or  partly  under  its  influence, 
there  is  present  a  third  person  competent  to  be  a  Avitness,  shall  be  fined  not 
less  than  $5.00  nor  more  than  $25.00." 


CHAPTER  X 

BLOCK  ANESTHESIA,  NERVE  BLOCKING, 
OR  CONDUCTION  METHOD 

It  is  highly  gratifying  to  the  members  of  the  medical  and  dental  profes- 
sions to  realize  that  the  birthplace  of  both  general  and  local  anesthesia  was  in 
the  United  States,  and  was  principally  developed  by  American  surgeons,  den- 
tists, and  anesthetists.  It  was  J.  Leonard  Corning,  an  American,  who,  in 
1885,  first  suggested  and  demonstrated  the  method  of  blocking  nerve  trunks 
through  the  medium  of  cocain.  During  the  same  year  Ilalsted  blocked  the  in- 
ferior dental  nerve  with  a  cocain  solution.  (See  page  26.)  Other  American 
surgeons  wlio  did  pioneer  work  were  Matas,  Crile,  and  Gushing. 

To  Dr.  George  W.  Crile,  Lakeside  Hospital,  Cleveland,  Ohio,  belongs  the 
credit  for  first  employing  nerve  blocking  by  the  direct  intraneural  method  in 
major  operations.  Crile  performed  amputation  of  the  leg  in  five  cases,  his 
first  operation  having  been  performed  May  18,  1897.  This  was  accomplished 
by  blocking  the  sciatic  and  femoral  nerve  trunks.  The  case  was  reported  in  a 
paper  read  before  the  Ohio  State  Medical  Society.  Ue  also  blocked  the 
brachial  plexus  for  amputation  of  the  arm ;  also  suggested  the  blocking  of  the 
ulnar  nerve  at  the  elbow,  and  the  peroneal  nerve  at  the  knee.  Matas  performed 
many  operations  under  block  anesthesia  upon  the  arm,  hand,  leg  and  foot. 
Credit  belongs  to  Cushing  for  first  employing  block  anesthesia  in  the  operation 
for  inguinal  hernia. 

Crile 's  object  in  blocking  these  nerves  was  to  diminish  or  eliminate  shock, 
and  this  was  the  beginning  of  the  most  remarkable  experimental  work  to 
avoid  shock  that  has  been  done  in  recent  years.  The  results  of  his  research 
within  recent  times  have  attracted  the  attention  of  modern  surgeons,  den- 
tists and  anesthetists  throughout  the  world.  At  that  time,  Crile  called 
it  *'the  blocking  method,'*  from  the  fact  that  the  solution  of  cocain  injected 
anesthetized  the  nerve  trunks,  thereby  blocking  all  of  the  afferent,  traumatic, 
irritant,  and  sensory  impulses  at  the  site  of  operation. 

The  work  of  Crile  has  opened  up  a  very  fertile  field,  and  he  has 
coined  the  new  term,  ^'aiwci-association/'  whieli  means  the  blocking  of  all 
factors  which  are  detrimental  to  the  patient  during  the  operation;  all  factors 
which  tend  to  prolong  the  postoperative  recovery  of  the  patient;  all  factors 
which  affect  respiration  and  blood  pressure,  as  well  as  the  blocking  of  all 
afferent  sensory  impulses. 

The  writer  will  not  attempt  to  discuss  anoci-association  under  this  head- 
ing, but  the  reader  is  referred  to  page  S28  for  a  discussion  of  this  subject, 
and  its  practical  application  in  oral  and  dental  surgery. 
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Action  and  Duration  of  Cocain. — It  was  an  important  discovery  Corning 
made  known  when  he  annonnced  that  the  action  and  duration  of  cocain  could  be 
varied  and  nerves  blocked  indefinitely  when  constrictors  or  mechanical  devices 
were  employed  to  impede  or  arrest  the  circulation  at  the  point  of  injection.  Va- 
rious methods  were  used  until  the  active  principle  of  the  suprarenal  gland  was 
isolated  and  employed  in  conjunction  with  cocain.  The  isolation  of  adrenalin 
was  a  prreat  step  forward  in  nerve  blocking.  Adrenalin  is  a  therapeutic  con- 
strictor and  produces  vaso-constriction  of  the  arterioles  of  the  part  injected, 
and  the  duration  of  anesthesia  can  be  maintained  in  accordance  w^th  the 
amount  of  vaso-constricting  agent  contained  in  the  injecting  solution. 

As  soon  as  adrenalin  was  isolated,  it  opened  up  a  new  field  which,  at  the 
present  time,  is  one  of  the  most  important  adjuncts  to  the  domain  of  anes- 
thetics. Corning  first  suggested  and  popularized  nerve  blocking  as  a  result 
of  his  numerous  practical  demonstrations  and  contributions  on  the  subject. 

As  early  as  1885  he  demonstrated  that  a  sectional  area  of  a  large  nerve 
trunk  in  any  part  of  its  course  could  be  easily  blocked  with  the  proper 
anesthetizing  solution,  thus  blocking  or  inhibiting  all  sensory  afferent  im- 
pulses arising  from  the  entire  peripheral  distribution  of  the  nerve  trunk  in- 
jected, in  that  way  producing  deep  anesthesia  over  all  parts  supplied  by  the 
large  trunk  injected. 

Corning  in  1885  ligated  the  upper  part  of  the  arm  and  blocked  the 
nervus  cutaneus  antebrachii  by  injecting  five  minims  of  a  four  per  cent  solu- 
tion of  cocain.  Following  this  injection  he  observed  almost  immediately  that 
he  had  secured  anesthesia  in  the  skin  of  the  wrist  supplied  by  this  nerve,  and 
which  was  several  inches  from  the  point  where  the  nerve  trunk  was  injected. 

Following  ( horning *s  discovery,  other  investigators  added  to  this  impor- 
tant link  of  anesthesia,  and  among  them  were  Schleich,  Rechis,  Ilalsted,  Hall, 
Feinberg,  Offerhaus,  lliirtel,  Matas,  Topas,  Patrick,  Keller,  Bodine,  Schlosser, 
Ilackenbruch,  Hraum,  Kochs,  Alms,  Witzel,  Robson,  Mosso,  Kummer,  Frank, 
Chandleux,  (Joldschneider,  Sidel,  Pernice,  Bier,  Heinz,  Einhorn,  Peckert,  Rittcr, 
and  Takamine.     (See  page  26  for  names  of  recent  investigators.) 

(treat  strides  have  been  made  in  local  anesthesia,  and  the  modern  trend 
has  been  toward  that  of  blocking  the  deej)  nerve  trunks  in  preference  to 
other  methods.  The  technic,  which  has  been  worked  out,  has  made  it  possible 
not  only  to  employ  this  branch  of  local  anesthesia  to  great  advantage  in  oral 
and  dental  surgery,  but  for  a  countless  number  of  major  operations  which 
heretofore  were  performed  only  under  general  anesthesia.  It  is  needless  to 
say  that  blocking  the  nerve  trunks  supplying  certain  areas  should  only 
l>e  employed  in  cases  where  it  is  possible  to  block  completely  the  operative 
area  and  render  it  insensible  to  pain.  Block  anesthesia  is  technical  and  de- 
mands a  careful  and  skillful  technic  in  its  employment,  in  order  to  obtain 
satisfactory  results  for  both  operator  and  the  patient.  Considerable  skill 
is  required  in  making  the  deep  nerve  blocking  injections,  and  every  one  must 
experience  difficulties  at  the  beginning.    The  operator  should  charge  his  failure 
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to  the  imperfeft  teolinic  used,  and  should  search  diligently  for  the  cause  of 
that  failure  and  strive  to  overeonie  it. 

The  writer  desires  to  emphasize  the  fact  that  nerve  trunks  can  be  com- 
pletely anesthetized  by  injeetinjr  the  solution  in  several  different  ways,  and 
it  seems  appropriate  at  this  time  that  the  various  methods  should  be  discussed. 


BLOCK  ANESTHESIA 

Definition. — Ulm-k  anesthesia  is  defined  as  the  method  of  producing  in- 
stMisibility  in  a  part  by  bl.iekinsr  the  nerve  trunk  or  trunks  which  supply  that 
]>art  by  the  injerii«ui  o!  a  K»eal  anesthetic  solution  at  a  point  distant  from  the 
field  of  tiperatiiMi.  Or.  nerve  blocking  may  be  defined  as  the  method  of  pro- 
tliK-hii:  auiMli-  sia  by  inhibit iiii:  tlie  sensory  afferent  impulses  of  the  nerve  trunk 
nr  irunixN  i\v  the  injection  i»f  a  local  anesthetic  solution  at  any  j)oint  between 
the  area  i-:'  operar:«>n  and  the  brain.  Accurate  technic  and  a  thorough  ana- 
logic !^l^»\\lcdi:c  oi'  the  nerves,  their  location  and  distribution,  is  necessary  in 
i^rdcr  to  v»b:aii:  tlie  best   results. 

Classification  of  Block  Anesthesia,  Nerve  Blocking,  or  Conduction  Method 


V\w  \i\\yWv  ^^'■*'  o)'Ncr\c  th;iT  M-M-k  aneslliesia.  nerve  ])locking  or  con- 
,1;»  •.  .'•:  v.-.x':!.'.!.  :;^  ■.'■ '.In:  r;i !  r.  1  lu  '!."  al'i'Vc  drawinir,  is  divided  into  two 
•■ '  «M :  v! .  v  .>'.»VN.  AN  '  "i  :*  .:  V''  ■ 
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Nerv'e  blocking  for  oral  and  dental  surgery  is  again  divided  into  the 
intraoral  and  extraoral  methods. 

Perineural  or  Indirect  Method. — The  indirect  or  perineural  method  is 
defined  as  that  method  of  producing  anesthesia  of  a  nerve  trunk  by  injecting 
the  solution  into  the  immediate  region"  of  the  nerve.  When  the  solution  is 
deposited  within  the  connective  tissue,  in  the  immediate  neighborhood  of  the 
nerve  trunk  it  infiltrates  through  the  epineurium  to  the  nerve  fibers  which  block 
the  afferent  sensory  impulses.  The  connective  tissue,  which  is  situated  in  the 
immediate  region  of  nerve  trunks,  is  rc^adily  permeated  by  the  injecting  solu- 
tion. If  the  diameter  of  the  nerve  injected  is  quite  large,  it  will  take  a 
little  longer  for  the  solution  to  permeate  the  connective  tissue  in  comparison 
with  a  smaller  nerve,  which  is  not  surrounded  with  as  much  connective  tis- 
sue. For  example,  it  would  take  a  considerably  longer  time  to  anesthetize  the 
seiatic,  radial  or  ulnar  nerves  than  it  would  the  posterior  superior  alveolar  nerve. 
We  know  from  our  study  of  histology  and  anatomy,  that  the  diameter  of  a  nerve 
trunk  is  greater  as  it  passes  toward  its  proximal  end,  also,  the  connective  tissue 
surrounding  the  nerve  is  gradually  increased.  When  the  solution  is  injected 
by  the  perineural  or  indirect  method,  there  is  an  area  of  infiltration  which 
takes  place  in  all  directions  from  the  injected  part,  and  in  addition  to  the 
local  infiltration,  the  nerve  branch,  which  is  located  in  the  injected  area,  is 
blocked,  provided  the  solution  has  not  been  injected  too  far  from  the  nerve 
branch  and  has  been  of  the  correct  percentage  and  quantity. 

It  is  interesting  to  note  that  when  the  solution  has  been  injected  into 
the  spinal  caiuil,  only  a  very  short  time  elapses  before  anesthesia  has  super- 
veniMl.  This  is  exj)lained  on  the  ground  that  at  the  point  of  injection  the  so- 
lution ecmies  in  contact  with  the  nerve  trunks  which  are  not  protected  by  the 
connective  tissue  cover.  The  operator  must  remember  that  the  depth  of  anesthe- 
sia and  the  time  recpiired  to  i)roducc  anesthesia  depends  upon  the  skill  of  the 
operator,  the  diameter  of  the  nerve  trunk,  strength  and  quantity  of  the  solution. 

The  ])erineural  or  indirect  method  of  nerve  blocking  does  not  require  as 
much  skill  as  the  endoneural  method,  for  the  nerve  trunk  is  not  pierced  by  the 
needle.  When  a  perineural  injection  is  made,  the  needle  is  inserted  into 
the  ti.ssues  surrounding  a  nerve  trunk,  and  the  solution  is  injected.  This 
method  of  nerve  blocking  demands  a  larger  quantity  of  injecting  solu- 
tion of  greater  stn»ngth  than  when  the  nerve  is  blocked  by  the  endoneural 
methoil.  However,  when  the  point  of  the  n(»edle  is  inserted  near  or  in  contact 
with  th(»  outer  part  of  the  nerve  trunk,  and  the  solution  is  injecte^l  at  that  point, 
diffusion  of  the  solution  rapidly  takes  place  through  the  connective  tissue  sheath 
and  the  nerve  fibers  composing  the  nerve  trunk. 

The  reader  should  remember  that  the  snuiUer  nerves  i)()ssess  a  very 
thin  sheath,  and  that  this  sheath  increases  in  thickness  as  the  nerve  passes 
in  a  central  direction,  and  it  also  increases  in  proportion  to  the  diameter  of 
the  nerve  trunk,  and  the  thinner  the  slieath,  the  more  readily  the  solution 
will  permeate  the  nerve,  thereby  blocking  the  passage  of  all  sensory  impulses. 


196  B1X)CK    ANP-ISTHESIA    AND   ALLIED   SUBJECTS 

Time  to  Wait  for  Anesthesia. — The  writer  has  been  asked  *'How  long  do 

you  have  io  wait  for  aticfithfsia?''  hunclreds  of  times.  When  we  stop  to  con- 
sider siieh  a  question,  it  covers  a  very  broad  field,  and  the  answer  is  as  follows: 
The  time  elapsin«:  for  anesthesia  depends  upon  four  important  factors: 

1.  The  diameter  of  the  nerve  trunk  to  be  blocked. 

2.  The  percentage  of  solution  used. 
:^  Tiu»  quantity  of  solution  injected. 
4.  The  accuracy  of  injection. 

1.  It  is  self-evident  that  it  takes  a  longer  time  for  a  solution  to  permeate 
a  nerve,  say  three  or  four  millimeters  in  diameter  than  a  nerve  branch  which 
is  one-half  to  one  millimeter  in  diameter;  therefore,  we  must  always  consider 
the  diameter  of  the  nerve  trunk  we  are  blocking  and  not  expect  anesthesia 
immediately  following  the  l)locking  of  the  second  and  third  divisions  of  the 
fifth  cranial  nerve  as  (piickly  as  some  of  the  smaller  branches  of  these  same  two 
divisions. 

2.  Another  factor  which  must  always  be  borne  in  mind  relative  to  the 
time  element,  is  the  j)ercentage  of  solution  injected.  A  much  (piicker  and 
deeper  anesthesia  will  result  following  the  injection  of  say  a  two  per  cent 
solution  than  a  much  weaker  solution,  of  say  one-cjuarter  per  cent. 

l).  The  (piantity  of  solution  injected  must  always  be  considered  in  estimat- 
ing the  time  neeessiiry  for  producing  anesthesia.  If  the  operator  is  familiar  with 
his  anatomy  and  knows  exactly  where  the  nerve  branch  is  situated,  he  will  not 
find  it  necessary  to  inject  as  much  solution  as  the  operator  who  is  less  familiar 
with  his  aJUitomy  and  inserts  the  needle  more  or  less  at  random.  The  injection 
of  an  excessive  (juantity  of  solution  frequently  serves  as  a  cloak  to  hide  the 
ignorance  of  the  operator's  knowledge  of  anatomy.  Some  operators  use  a  much 
larger  amount  of  solution  in  producing  anesthesia  of  a  nerve  trunk  than  is  re- 
(piired  by  the  operator  who  has  a  thorough  knowh^dge  of  anatomy.  The  amount 
of  solution  used  is  in  ratio  to  the  oi)erator\s  knowledge  of  neural  anatomy. 

4.  When  the  solution  is  inject(»d  at  a  point  too  far  from  the  nerve  trunk, 
little  or  none  of  tlie  anesthetizing  solution  will  reach  the  nerve  branch,  and,  not 
only  incomj)lete  anesthesia  is  the  r(\sult,  but  considerable  time  must  elapse  be- 
fore partial  aJiesthesia  can  be  secured.  However,  if  the  solution  is  deposited 
near  or  in  contact  with  tlie  nerve  trunk,  little  time  will  elapse  before  anesthesia 
is  complete  in  the  part  supplied  by  the  nerve. 

The  Endoneural  or  Direct  Method.— The  direct  or  endoneural  method  is 
defined  as  that  uKMliod  of  producing  anesthesia  by  inserting  the  needle 
beneath  the  ej)ineurium  into  tlu^  nerve  Irunk  Avhich  supplies  the  operative 
field,  and  injecting  the  solution  into  tin*  nerve  itself.  As  previously  re- 
marked, this  method  is  seldom,  if  evei',  eini)loyed  today,  and  as  far  as  the 
writer  can  learn,  has  never  i)e(Mi  used  in  making  injeetions  in  oral  and  dental 
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Crile  first  advocated  the  exposure  of  the  branches  of  the  brachial  plexus 
just  above  the  clavicle.  He  isolated  each  individual  nerve  and  injected  it 
by  the  endoneural  method.  Following  this,  both  Crile  and  Matas,  as  well  as 
other  surgeons,  performed  various  other  operations  by  the  use  of  this  method. 
A  very  fine  sharp  needle  was  used  and  the  fluid  was  introduced  beneath  the 
epineurium,  into  the  central  part  of  the  nerve  trunk,  while  the  needle  was 
held  parallel  to  the  long  axis  of  the  nerve.  When  this  method  is  employed, 
it  is  necessary  to  inject  only  a  few  minims  of  the  solution,  as  the  solution  is  in 
actual  contact  with  the  nerve.  It  is  of  interest  to  know  that  if  the  nerve  in- 
jected in  this,  manner  is  perfectly  healthy,  the  injection  will  cause  very 
little  pain,  particularly  if  the  needle  is  fine  and  sharp  and  the  nerve  is  not  pulled 
upon  during  the  injection;  but,  on  the  other  hand,  if  the  nerve  is  in  a  state  of  in- 
flammation, which  has  extended  from  some  other  area,  the  solution  injected 
in  this  manner  will  cause  pain.  Inasmuch  as  the  endoneural  method  is  not 
practiced  in  oral  and  dental  surgery  the  waiter  does  not  deem  it  essential  to  enter 
into  further  discussion  of  this  method. 

The  term  conduction  was  introduced  in  1903  by  l^raun,  and  this  word  has 
been  used  somewhat  extensively  in  literature,  but  it  appears  to  the  author 
that  the  term  block  aursthesia  or  nerve  blocking  is  to  be  preftTred,  as  the  terms 
themselves  are  self-explanatory. 

Demonstration  by  Braun. — Braun  in  1908  demonstrated  that  he  could 
block  certain  nerve  tissues,  such  as  the  median,  radial,  tibial,  ulnar,  and 
numerous  other  nerve  trunks  by  injecting  a  diluted  solution  of  cocain  after 
ligating  above  the  point  of  injection;  or  that  the  same  results  could  be  ob- 
tained by  adding  suprarenal  extract  to  the  injecting  solution  which  acts  as 
a  vaso-conslricting  agent.  He  also  found  that  following  a  nerve  blocking 
injection,  an  interruption  of  the  sensory  motor  impulses  occurred,  and  that 
a  motor  and  sensory  paralysis  soon  took  place. 

Jfci(lcnh(tin\s  cjrpcritncnis  led  him  to  make  the  statement  that  the  sensory 
uvvvo  branches  are  alTected  prior  to  the  motor  nerve  branch<»s,  and  that  they 
have  the  i)ower  to  retain  their  insensibility  to  sensory  impulses  long  after  the 
motor  nerves  have  retained  their  power  to  conduct  motor  impulses. 

Adrenalin. — Since  the  active  principle  of  the  suprarenal  gland  which  is 
cailt^d  adrenalin  has  been  isolated,  as  well  as  the  successful  com])ounding  of 
synth(»tic  suprarenin,  local  anesthetic  solutions  have  been  placed  upon  a  definite 
si'ientific  basis.  Had  it  not  been  for  the  discovery  of  the  vaso-constricting  agent 
adrenalin,  we  would  not  be  enjoying  the  wonderful  success  with  local  anesthesia 
which  is  our  good  fortune  at  the  present  time.  Before  the  active  principle  of  the 
Kuprar(*nal  gland  was  discovered,  it  was  necessary  to  apply  a  tournicjuet  to  the 
extremity  above  the  point  of  injection,  in  order  to  prevent  rapid  absorption  of 
the  lo<»al  anesthetic,  but  this  is  not  necessary  since  suprarenin  has  been  added  to 
the  solution,  for  it  is  now  possible  to  secure  just  as  good  results,  as  far  as  the 
injecting  solution  is  concerned,  in  other  parts  of  the  body  as  it  is  upon  an  ex- 
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trcniity.  //  the  nerve  iruuks  have  been  compleichj  anesthetized,  all  painful  im- 
jmlscs  and  the  thermal  sense  are  blocked.  The  tactile  sense  is  greatly  obtunded, 
but  is  not  complete!]]  absent,  and  the  musculan:  sense  is  impaired.  When  the 
nerve  trunk  or  trunks  have  been  blocked  and  are  in  a  state  of  profound  anesthe- 
sia, then  if'iff  remain  in  this  state,  as  long  as  the  circulation  is  partially  ar  to- 
tally arrested  through  the  action  of  the  vaso-constricting  agent.  If  the  vaso- 
consi  riding  content  w  not  sufficient  to  cause  a  vaso-const  riot  ion  of  the  blood 
vesselSf  anesthesia  will  be  more  transient.  If  the  anesthetic  solution  is  injected, 
which  is  free  from  the  drug  suprarenin,  it  is^ almost  impossible  to  secure 
anesthesia  for  the  reason  that  it  is  rapidly  absorbed,  and  this  rapid  absorption 
not  only  prevents  anesthesia  from  taking  place,  but  it  increases  the  chance  of 
toxic  symptoms,  because  it  enters  the  circulation  so  rapidly  and  is  not  restricted 
to  the  circumscribed  area  of  injection. 

Knowledge  of  Anatomy  and  Technic  Important. — It  is  a  question  not  to 
br  arjrucd  tliat  if  the  operator  is  familiar  with  his  anatomy  and  the  teehnic 
for  makinfr  the  various  nerve  blocking:  injeetions,  gratifying  results  will  be 
s(H*ured  hy  the  perineural  method.  The  operator  must  be  familiar  with  the 
exaet  h)eation  of  the  individual  nerve  trunks,  and  must  know-  their  rela- 
tionship to  certain  bony  landmarks.  However,  if  the  nerves  are  not  situated 
near  any  bony  landmarks,  but  in  soft  parts,  jrreater  experienee  and  knowl- 
edge is  necessary  to  block  them  by  the  perineural  method.  If  the  nerve  is 
surrounded  by  soft  parts,  the  operator  can  prenerally  detect  when  the  point  of 
the  needle  is  in  contact  with  the  nerve  branch,  as  the  peripheral  sensations  of 
paresthesia  in  most  cases  are  present  when  the  point  of  the  needle  strikes  the 
nerve. 

In  order  to  locate  more  accurately  the  position  of  the  nerve  branches  for 
operations  in  oral  and  jreneral  sur*rery,  Perthes  invented  a  special  needle 
which  was  insulated,  and  after  he  inserted  the  needle  into  the  region  in  which 
the  iu»rve  Avas  located,  he  pass(»d  a  faradic  current  through  it.  and  if  the 
needle  was  in  contact  with  a  nerve  containing  motor  libers,  there  was  an 
innnediate  contraction  of  the  muscles  supplied  by  that  nerve.  The  writer 
fails  to  understand  h«)w  this  can  be  of  any  value  whatsoever  to  the  dental  and 
oral  surgeon,  and  does  not  recommend  it. 

The  trigi  minus  or  tifth  cranial  nerve  is  surrounded  by  many  bones,  and  it 
is  an  easy  matter  for  the  operator  to  know  exactly  where  each  nerve  branch  is 
located,  becanst*  the  various  nerve  trunks  are  near  or  in  contact  with  certain 
surfaces  of  various  bones  situated  in  the  reirion  of  the  lifth  cranial  nerve.  This 
is  als»>  true  t\»r  the  operat(U'  wlm  is  practiciuir  head  and  neck  surgery.  The  oral 
anil  dental  nui'l^i'ou  may  be  called  upon  to  bloek  not  only  tlie  fifth  cranial  nervi* 
a  hi  I  its  braiieheN.  but  ti»  block  other  sensory  n-'rves  which  supply  the  head  and 
neck,  sueli  a^  ijii^  e.Tvieal  ]^le\u>i  and  it^  branelb/s. 

Wlit'u  we  nT.^p  to  inn>ider  that  srieiuitie  tt'chnie  has  been  developed, 
which  praeiically  i-over^  tlie  blo,-i;ir.i;  of  all  the  si^nsory  nerves  sup]dying 
the  head  and  neeU.  and  when   w.^  ir:der>^t:invl  anatomv,  tlie  details,  and  the 
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fundamentals  which  underlie  such  blocking?  for  anesthesia,  it  is  very  gratify- 
ing to  know  that  it  is  just  as  easy  for  the  experienced  operator  to  block 
one  or  more  of  the  nerve  trunks  as  it  is  for  the  dentist  to  jrrasp  his  handpiece 
and  i)repare  a  cavity  alonp:  scientific  lines. 

Perineural  Method  One  of  Choice. — The  perineural  method  of  blockinjj: 
is  the  one  of  choice  for  the  oral  and  dental  surgeon,  inasmuch  as  the  ma- 
jority of  nerves  are  small  in  diameter,  such  as  the  terminal  branches  of  the 
ophthalmic,  superior  maxillary,  and  mandibular  divisions.  The  nerve  sheaths 
surrounding  these  terminal  divisions  are  very  thin,  and  the  solution  readily 
diffus(»s  and  infiltrates  through  the  connective  tissue  sheath  and  penueates  the 
sensory  nerve  fibers,  for  example,  the  blocking  of  the  inferior  dental.  We 
know  that  the  inferior  dental  nerve  enters  the  inferior  dental  foramen  and  is 
in  contact  with  the  periosteum  covering  the  inner  portion  of  the  ascending  ra- 
nuis  in  this  immediate  region.  When  the  nei'dle  has  been  inserted  the  proper 
depth  and  strikes  the  periosteum  in  the  region  of  the  inferior  dental  foramen, 
and  the  solution  is  injected  at  this  point,  it  will  be  very  near  the  inferior  dental 
ntTve  and  anesthesia  will  be  apparent  very  tpiickly.  This  injection  is  only  one 
exami)le  in  calling  the  reader's  attention  to  the  anatomical  relation  of  nerves 
to  bony  landmarks,  which  are  of  inestimable  value  to  the  oral  surgeon.  Even 
though  the  endoiuMiral  m(»thod  ])oss(»sses  a  few  advantages  for  blocking  certain 
nervfs,  it  would  be  impossible  to  emi)loy  the  method  in  oral  and  dental  surgery, 
\\}V  the  reason  that  the  operator  would  not  be  positive  that  the  needle  point  had 
l>ierred  the  nerve  trunk  without  making  an  incision  exposing  such  nerves,  and 
surh  a  j)roc(*dure  would  not  be  practicable. 

^fost  of  the  nerve  branches  blocked  for  oral  and  dental  surgery  are  of 
snuiU  caliber,  with  the  exception  of  the  second  and  third  divisions  of  the 
fifth  cranial  nerve  and  the  branches  of  the  cervical  plexus.  Even  with  these 
large  branches,  only  a  few  minutes  elai)se  following  the  injection  until 
complete  anesthesia  has  been  secured.  It  may  be  tliat  in  some  cases  the  operator 
inverts  the  needle  into  the  nerve  slieath  or  into  the  nerve  itst'lf,  and  injects  the 
solution,  ])ut  he  is  never  sure  that  such  has  been  the  case,  but  the  (juick  and 
profound  anesthesia  which  follows  should  inform  him  that  the  solution  was  in- 
jected into  the  nerve. 

In  closing  this  chaj)ter,  the  author  wishes  to  emi)hasize  the  ffict  that  suc- 
cess in  nerve  blocking  can  only  be  accpiired  by  careful,  persistent  study  of 
the  anatomy  of  the  parts  involved,  the  solutions  used,  and  the  appliances 
necessary.  There  is  no  legerdemain  in  block  anesthesia,  it  is  simply  under- 
standing the  technic. 


CHAPTER  XI 

LOCAL  ANESTHESIA  FOR  OPERATION  ON  THE  HEAD, 
FACE,  JAWS,  AND  NECK 

The  application  of  local  ancstlicsia  for  opcratioiiH  oii  the  Iu'h<I  and  neck,  is 
oiM'  of  the  nit)st  hM'icntific,  fascinatinjr  and  classical  procedures  at  the  dispdsa! 
of  the  head  snrjreon  and  dental  practitioner.  The  production  of  local  anesthi'- 
sia  l»y  Kleep  nerve  Llockinjr  or  terminal  ancstlicsia,  is  one  of  the  iiiOHt  hrilliant 
operative  triumphs  within  the  domain  of  oral  surjrery  and  operative  dentistry. 

In  recent  yeai's  there  has  been  such  a  wonderful  development  in  th»» 
technic  of  nerve  l)lockin^^  tliat  it  lias  been  rather  hard  for  the  general 
j)rac1itioner  to  keep  pace  with  what  has  heen  acc(nii]>lished  in  research  ami 
in  the  i)ra<'tical  a|»plication  of  one  of  the  most  useful  methods  for  relieviiij: 
pain  known  to  scienc<'.  It  is  now  ]»ossil)le  to  excise  the  superior  maxilla  hy 
iH'rve  hlockintr,  as  was  demonstrated  hy  Professor  ilatas,  of  New  Orleans. 
It  is  also  possible  to  do  partial  removal  of  the  tonjrue,  to  remove  tumors,  and 
jM'rform  plastic  ojierations  under  some  form  of  local  anesthesia.  Thtrt  is  no 
qurstion  hut  that  nrrrr  blorlximj  in  thr  hands  of  the  (jrpcrirncn!  oprrator  is  om 
of  fhf  m(fst  rffrrtirc  nuans  of  prodncinn  anesthesia  for  a  lanff  ninnbrr  of  opera- 
fi(nis  perfornifd  hif  the  (f(  neral  sunfeon,  eije,  ear,  nose,  and  throat  specialist,  oral 
surtfron,  anil  tji  neral  praetitioner  of  dentistrif.  it  is  a  method  thai  demands  a 
most  e.raet  and  eareful  trehnir,  thorouijh  knoirlethje  of  anatomic  parts,  and  a  dis- 
tinrf  adhen  nee  to  ast psis  in  ordrr  to  achieve  n salts,  if  the  technic  is  slifjhted  in 
thr  least,  or  if  th(  oprrator  is  not  familiar  icith  the  anatonuf,  or  if  he  disreijards 
asf  psis,  it  is  self-rridmt  that  he  will  not  obtain  satisfactortf  resalts,  and  is  onlij 
inritinft  tronble. 

Nerve  blocking  is  a  method  of  prodneimj  anesthesia  with  which  the  Op- 
tra tor  cannot  eamouflaf/e;  in  other  words,  he  must  be  absolnteUf  capable  of 
rarrifintj  out  tht  ttchnie  to  the  let  It  r,  or  failures  are  certain  to  occur,  and  thus 
east  a  rejUetion  upon  a  raluable  method  in  the  hands  of  those  who  understand  it. 

The  author's  advice  to  the  l»e«rinner  is  not  to  take  up  the  subject  in  a 
half  hearted  manner,  but  to  prosecute  it  with  the  firm  determination  of 
inasterinjr  it.  Vnless  this  is  his  ;roal  and  determination,  the  best  place  for 
his  hypodermic  nt^edlcs,  tablets  and  other  para])heriialia.  is  in  the  cabinet, 
and  he  should  not  subject  his  patient  to  experimental  procedures.  When  the 
dental  surjrcon  takes  up  the  subject  with  the  firm  resolve  of  becoming  familiar 
with  it.  and  when  he  has  really  done  so,  he  has  reached  one  of  the  steppinj? 
stojies  towards  efTicient  ])rojrress,  namely,  the  elevation  of  the  dental  profes- 
sion in  th(»  eyes  of  the*  laity. 

IMK) 
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During  the  writer's  experience,  while  lecturing  and  operating  in  vari- 
ous clinics,  he  has  heard  many  dentists  express  themselves  with  refer- 
ence to  local  anesthesia.  It  is  true  that  many  practitioners  do  not  realize 
the  great  magnitude  of  this  subject  and  do  not  have  a  clear  vision  of  how 
it  is  divided  and  subdivided,  and  how  it  is  possible  to  block  small  and  large 
circumscribed  areas.  It  is  a  fact  that  many  dentists  are  laboring  under  the 
impression  that  about  all  there  is  to  local  anesthesia  is  a  hypodermic  syringe, 
a  short  needle,  and  a  few  tablets,  and  the  injection  of  the  solutions  pro- 
miscuously into  he  gum  tissues  around  the  tooth.  Operators  who  have  this 
impression,  when  they  o])serve  operations  performed  under  the  nerve  blocking 
method,  become  greatly  enthused  over  what  can  be  accomplished  through 
this  medium,  and  then  realize  they  have  not  been  giving  their  patients  the 
advantages  of  many  methods  coming  within  the  great  scope  of  nerve  blocking. 

The  administration  of  a  local  anesthetic  is  essentially  different  from 
the  administration  of  a  general  anesthetic.  It  is  true,  that  the  operator  may 
only  have  average  ability  relative  to  the  administration  of  a  general  anes- 
thetic. Let  us  take,  for  example,  nitrous  oxid  and  oxygen,  with  which  he 
can  produce  anesthesia,  and  in  some  cases  asphyxia,  he  then  performs  some 
short  operation.  As  far  as  the  elimination  of  pain  is  concerned,  the  operation 
has  been  a  complete  success  while,  on  the  other  hand,  if  he  has  made  a  deep 
nerve  blocking  injection  and  his  technic  has  been  imperfect,  it  is  self-evident 
the  patient  will  experience  pain  when  operating  is  started.  Failure  in 
nearly  every  case  is  due  to  faulty  technic.  With  a  general  anesthetic  the 
patient  is  unconscious,  and  experiences  no  pain  during  the  operation,  but  it  is 
quite  different  with  a  local  anesthetic,  for  if  the  technic  has  been  imperfect,  the 
patient  will  very  quickly  indicate  it.  Repeating  what  we  have  previously 
said,  tlie  operator  can  not  camouflage  with  nerve  blocking  and  his  patient  is 
the  competent  judge.  If  the  operator  does  not  know  the  exact  position  of  the 
nerve  trunk  or  trunks,  their  branches  or  subdivisions;  if  he  does  not  know 
how  far  to  insert  the  needle;  if  he  does  not  know  how  much  solution  to  in- 
ject; if  he  does  not  know  the  percentage  of  solution  to  employ;  if  he  does 
not  know  the  relationship  of  the  nerve  branches  to  the  bony  landmarks;  if  he  is 
not  acquainted  with  the  bony  structures  situated  within  the  operative  area; 
if  he  does  not  know  the  interlacing  existing  between  nerve  branches  in  cer- 
tain areas,  and  if  he  does  not  know  the  value  and  methods  of  asepsis,  his 
efforts  are  likely  to  result  in  failure,  and  unless  he  is  endowed  with  the  stick- 
ing qualities  which  go  to  make  up  a  good  student,  and  continues  with  the 
firm  determination  of  overcoming  those  things  which  make  failures,  he  is 
very  apt  to  cast  aside  one  of  the  most  efficient  methods  for  the  alleviation  of 
pain. 

The  operator  must  not  be  too  hasty  in  selecting  either  general  or  local 
anesthesia,  but  must  give  due  consideration  to  the  physical  condition  of  the 
patient,  and  his  ability  in  administering  either  a  general  or  local  anesthetic  for 
the  operation  in  hand.    Every  one  agrees  that  it  would  be  very  foolish  for  an 


202  IJLOCK    .\Xh>JTHKSIA    AND   AIJilKD   RrBJECTS 

opriiitor  If)  att<*jn])t  any  operation,  ospreially  of  the  major  tj'pe,  under  loi'al 
anrstlh'sia,  IF  \w  does  not  possess  a  knowledfire  of  the  technic  of  bloekiiip  ami 
tin*  anatomy  involved. 

As  a  result  of  tin*  n'sran-li  work  of  many  eoutrihiitors  in  perfeetintr  tliis 
nicHliod  of  anesthesia,  operations  ean  now  he  performed  upon  almost  any 
re*rion  of  the  hody  under  loi-al  anesthesia.  It  has  opened  up  a  new  field  whii-h 
demands  an  intimate  knowledjre  of  anatomy,  and  aeeuraey  in  teehnie.  This 
method  re<piires  that  the  operator  shall  he  familiar  with  the  various  foramina, 
hony  pnnninenees,  eanals,  lissnn»s,  surfae<'  osteolojry,  origin  and  insertion  of 
muscles,  position  and  relationship  of  hl(M)d  v(»ssels,  the  position  and  relation- 
ship of  nerve  trunks  and  their  hraiudies. 

After  several  years  of  study  aiul  research  with  local  and  general  aiies- 
thesia,  the  writer  enthusiastically  states  that  the  nuiny  hours  he  has  spent 
in  workinjr  out  a  new  technic  and  in  endeavorinfr  to  simplify  many  injections, 
have  am|)ly  rewarded  him  for  his  efforts  in  this  respect,  and  it  has  heen  one  of 
\\\o  most  interest in«r  fiehls  yet  investiv:at(»d. 

Thefe  seems  to  he  somethinjr  ahout  this  subject  that  is  vtMy  attractive 
and  fasciiuitinur.  and  the  nu)re  one  studies  it,  the  more  interesting:  it  becomes, 
and  in  most  cases  the  student  or  ))ractitioner  is  enthusiastic  over  its  ])ossihili- 
t  ies. 

The  writer  has  note<l.  time  and  ajrain,  that  many  dentists  were  oidy  par- 
tially interested  in  nerve  blockin*!:.  until  they  attended  a  clinic  or  iieard  some 
lecture  upon  the  subject.  They  then  became  interested,  bep^an  invest ijrat ions, 
and  in  a  few  months,  in  most  castas,  they  were  hijrhly  enthusiastic,  and  became 
more  so  the  farth<*r  they  delved  into  the  subject.  At  the  bcfifinnin^r  they  were 
certain  to  ex]MTience  failure,  and  the  students  who  realize  that  they  can  profit 
by  the  failures,  and  search  for  their  causes,  will  overc(mi*»  them  one  by  one.  It 
has  been  the  author's  |)leasure  to  know  a  nund)er  of  dentists  who  availed  them- 
selves of  the  many  advantajres  offered  by  the  dissectiiijr  room,  utilizing  charts, 
drawings,  wet  aiuitoinic  sp<*cimens.  etc.  The  stU(hMit  or  practitioner  must  al- 
ways remeinlu'r  that  the  close  a|)plication  to  study,  stimulated  by  the  failures  he 
may  have  exjHM'ienced  at  the  be^nnnin<r.  ar(>  siniftly  stej)ping  stones  towards  itias- 
tf'j'injr  the  details  of  technic  recpiired  in  nuikinjr  the  various  det»p  nerve 
block injr  injections,  for  succcvss  comes  in  no  other  way. 

The  dentist  who  mak(»s  the  statement  that  h<'  is  practicing  nerve  block 
and.  in  reality,  is  injecting;  the  solution  into  the  gum  tissue  around  the  tooth, 
is  hy  no  means  |)racticintr  what  he  says  he  is,  but  instead,  he  is  merely  em- 
ployiuLT  the  .submucous  or  ])eridental  method  of  anesthesia.  It  is  indeed  grati- 
fying to  i-cnuirk  that  o|)erations  upon  the  head,  neck,  face  and  jaws  have 
entered  the  great  scope  of  nerve  blocking  and  of  regional  local  anesthesia 
methods.  Tract ically  all  <d'  the  injections  into  these  parts  ean  be  made 
\Nitli  sui'prisijig  case  wheji  the  prinmry  ditliculty  encountered  by  the  beginner  is 
ovrrconie  and  the  <*xact  technic  has  been  mastered. 
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Since  the  advent  of  the  extraoral  and  intraoral  methods  of  blocking 
tlie  various  nerve  branches  for  oral  surp:ery  and  operative  dentistry,  as  well 
as  the  blockinj^  of  certain  areas  for  plastic  surj>ery,  it  has  been  shown  that 
in  the  majority  of  cases  local  anesthesia  is  superior  to  general  anesthesia  for 
o[)erations  upon  these  parts.  The  amount  of  hemorrhaore  which  is  always  en- 
countered, the  presence  of  blood  and  mucus,  the  swallowinj?  of  the  patient's 
tongue,  all  tend  to  increase  the  operator's  and  anesthetist's  responsibility,  also 
increasing  the  number  of  assistants,  and  last,  but  not  least,  the  field  of  operation 
is  crowded. 

ANESTHESIA  FOR  OPERATIONS  UPON  THE  FACE 

The  face  offers  an  attractive  field  for  nerve  blocking  and  terminal  anes- 
thesia, in  view  of  the  fact  that  the  parts  have  a  definite  nerve  supply;  and 
if  the  operator  understands  his  neural  anatomy,  it  is  an  easy  matter  to 
bl(K*k  any  circumscribed  area,  or,  in  fact,  the  entire  face.  The  definite  location 
of  the  sensory  nerve  branches  makes  the  anesthetizing  of  them  a  highly  at- 
tractive field  for  nerve  blocking  anesthesia. 

The  blocking  of  the  tissues  of  the  face  proved  of  inuueasurable  value 
in  performing  plastic  surgery  ()|)erations  upon  the  soldiers  in  the  recent  war. 
It  was  with  great  satisfaction  and  pleasure  that  the  author  assisted  and  gave 
instruction  to  many  who  later  made  use  of  this  nu»thod  with  gratifying  re- 
sults in  the  cases  of  soldiers  who  wer(»  operated.  Not  only  is  the  nerve  block- 
ing method  of  value  for  plastic  operations,  on  account  of  the  cosmetic  effect, 
but  also  for  operations  in  dealing  with  such  pathologic  conditions  as  the  removal 
of  cysts.  iH'vi,  tumors,  moles,  the  opening  of  abscesses,  and  the  closure  of  wounds. 

If  the  oi)eration  involves  only  the  soft  structures,  such  as  the  skin,  sub- 
cutaneous connective  tissue,  nniscles,  etc.,  terminal  anesthesia  will  be  sulTicient, 
and  if  the  solution  is  injected  pro])erly,  perfeet  anesthesia  will  follow.  Whereas 
if  the  operation  is  for  the  removal  of  an  ('pilhelioma,  or  for  seme  other  condi- 
tion which  involves  not  only  the  soft  structures,  but  may  extend  to  the  bone,  so 
that  some  part  of  the  b(me  may  neeessarily  have  to  be  removed,  it  is  far  better  to 
employ  nerve  blocking  than  it  is  the  terminal  method.  Th(»  operator  must  be  his 
own  judge  in  deciding  whether  it  is  better  to  select  nerve  blocking  or  terminal 
aii«*sthesia,  and  his  decision  should  be  in  accordance  with  the  amount  and  kind 
of  tissue  involved. 

The  deep  nerve  blocking  injections,  employed  for  bloeking  the  various 
repi(»ns  of  the  face,  depend  upon  the  site  of  the  operation,  and  whether  or 
not  the  sui)erficial  or  deep  tissues  are  involved.  For  exam|)ie,  if  the  operation 
be  f(»r  harelij),  the  nerve  blocking  injections  would  be  a  right  and  left  extra- 
oral  or  intraoral,  infraorbital.  Two  mils  (e.e.)  of  the  solution  would  be  in- 
jected at  each  infraorbital  foramen.  These  two  injections  will  am^sthetize  the 
entire  ui)i)er  lip  as  well  as  the  skin  and  other  soft  structures  beneath  the  two 
infraorbital  foramina  and  the  lateral  walls  of  the  nos(».  If  the  operation  is  for 
the  removal  of  a  mole  or  nevi  situated  beneath  the  infraorbital  foramen  or 
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lateral  to  the  side  of  the  nose,  only  one  infraorbital  injection  is  necessary. 
If  the  operation  is  for  the  removal  of  an  epithelioma  of  the  lower  lip,  then  the 
injections  would  be  given  to  block  the  inferior  dental  nerve  on  the  right  and 
left  sides. 

The  lower  lip  may  be  involved  to  a  considerable  extent  by  the  epithelioma, 
and  in  many  cases  it  is  necessary  to  block  the  branches  from  the  cervical 
l)lexus,  in  addition  to  the  ])locking  of  the  two  inferior  dentals.  The  branches 
from  the  cervical  plexus  are  blocked  by  either  nerve  blocking  or  pref- 
erably by  the  terminal  anesthesia  method  which  is  accomplished  by  infiltrat- 
ing the  skin  and  other  tissues  beneath  the  area  of  the  epithelioma. 

If  the  operation  is  for  plastic  surgery  of  the  nose,  whereby  the  nose 
will  be  changed  in  shape,  such  as  the  grafting  of  a  piece  to  restore  the  bridge, 
or  the  removal  of  excess  bone  which  forms  the  so-called  **hump"  nose,  or  the 
grafting  of  skin  from  the  arm  or  the  finger  to  form  the  nose,  deep  terminal 
anesthesia  of  the  part  is  in  most  cases  highly  satisfactory.  In  case  the  opera- 
tion should  involve  only  the  soft  structures,  then  terminal  anesthesia,  can  be 
employed  by  making  the  terminal  injections  by  the  circular  method,  as  is 
illustrated  in  Fig.  473. 

The  technic  for  anesthetizing  the  lower  or  upper  lip  by  the  circular  method 
is  to  surround  the  operative  field  by  a  zone  of  anesthesia,  inserting  the  needle 
entirely  outside  the  limitations  of  the  growth.  The  needle  should  be  advanced 
until  it  strikes  the  periosteum,  injecting  continuously  from  the  time  it  enters 
the  skin  until  the  periosteum  has  been  reached,  in  order  to  eliminate  pain  in- 
cident to  the  insertion  of  the  needh*.  The  needle  is  withdrawn,  and  the  injections 
are  repeated  as  often  as  necessary,  the  number  of  times  depending  on  the 
growth  to  be  remov;^!.     (See  page  673  for  technic.) 

If  the  oi)erator  so  desires,  he  can  block  the  second  or  third  divisions  of  the 
fifth  nerve  by  either  the  intraoral  or  extraoral  method,  instead  of  by  the  infra- 
orbital or  terminal  injections. 

Nerve  Blocking  for  Removal  of  Tumors. — There  is  no  place  on  the  body 
where  a  tumor  will  vary  from  benign  to  malignant  more  than  is  the  case 
of  the  tissues  of  the  face  and  jaws.  We  are  aware  of  the  fact  that  an  epi- 
thelioma located  on  the  lip,  is  highly  malignant.  The  form  of  sarcoma  of  the 
jaw  called  epulis  is  of  a  low  malignant  type,  whereas  osteosarcoma  is  highly 
malignant.  The  writer's  object  in  making  these  statements  is  to  point  out 
that  the  ()})erator  must  be  eompetent  to  make  the  various  nerve  blocking  in- 
jections before  he  attempts  the  o])erati()n,  in  view  of  the  fact  that  the  operation 
may  involve  greater  tissue  than  he  anticipated  at  the  beginning,  and  for  that 
reason,  if  he  can  n(>t  l)l()(*k  the  deep  tissu(»s,  he  must  then  resort  to  general 
anesthesia.  Undoubtedly,  this  one  feature  has  caused  trouble  for  the  reason 
that  the  oral  surgeon  or  dentist  many  times  only  removes  a  part  of  some 
inali*»naiit  growth  under  local  anesthesia,  therefore  leaving  tissue  which  tells 
the  story  at  a  future  time.  A  loeal  anc^sthetie  used  in  this  manner  is,  of  course. 
a  detriment,  and  it  is  (juite  true  we  eould  take  advantage  of  many  good  meth- 
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Oils,  if  we  SO  desired,  but  if  local  anesthesia  is  utilized  in  any  such  manner,  it 
does  not  speak  so  much  against  this  efficient  method,  as  it  casts  a  reflection  on 
the  knowledge  and  the  ability  of  the  operator  who  misused  it. 

If  the  operator  is  not  thoroughly  satisfied  with  his  diagnosis  as  to  whether 
the  growth  is  malignant,  he  should  by  no  means  tinker  with  a  pathologic 
condition  which  may  involve  the  tissues  to  any  great  extent.  The  physical 
and  mental  condition  of  the  patient  may  be  such  as  to  demand  general  anes- 
thesia. This  holds  true  particularly  for  highly  malignant  growths,  such  as  os- 
teosarcoma, or  sarcoma  of  the  submaxillary  bones,  or  carcinoma  of  the  lip 
and  tongue.  Local  anesthesia  has  the  great  advantage  for  the  operator  in 
securing  a  much  earlier  consent  to  operate  than  is  many  times  possible  with  a 
general  anesthetic,  and  not  only  this,  but  many  operations  can  be  performed 
in  two  stages,  which  is  extremely  advantageous  in  order  to  lessen  the  amount 
of  hemorrhage. 


CHAPTER  XII 

THE  NERVE  BLOCKING  METHOD  FOR  ORAL  AND 
DENTAL  SURGERY 

Block  anesthosja  has  already  becMi  defined  as  the  method  of  rendering  the 
aiea  of  operation  insensitive  to  pain  by  blocking  all  sensory  nerve  branches 
supplying  it  through  the  medium  of  a  local  anesthetic.  This  is  truly  nerve 
blocking  and  is  accomplished  by  injecting  the  solution  in  or  near  the  nerve 
trunk,  while  the  other  methods  classified  under  nerve  blocking  are  modificA- 
tions.     (See  diagram  on  page  194.) 

The  blocking  of  nerve  trunks  for  oral  and  plastic  surgery,  operative 
dentistry,  as  well  as  other  numerous  head  and  neck  operations,  has  advanced 
to  such  an  extent  that  all  the  injections  can  now  be  given  by  following  a 
definite  technic.  The  nerve  branches  supplying  the  jaws,  face,  neck  and 
seal])  have  in  most  cases  a  definite  location,  and  when  the  operator  once  un- 
derstands and  has  mastered  the  technic,  little  or  no  difticulty  is  eneoiintcred 
in  producing  a  rapid  and  c()m])lete  anesthesia. 

Nerve  blocking  for  oral  and  i)lastic  surgery  and  operative  dentistry  is 
divided  into  two  divisions,  thus: 

.1.  Intraoral  method. 

2.  Extraoral  method. 

INTRAORAL  METHOD 

Th(»  intraoral  method  is  that  manner  of  blocking  the  various  nerve  branches 
by  way  of  the  oral  cavity.  The  needle  is  inserted  into  the  tissues  at  various 
definite  locations  which  dei)end  upon  the  nerve  or  nerve  branches  to  be 
blocked.  The  intraoral  method  of  nerve  blocking  is  of  unlimited  value  to  the 
dental  ])ractitioner,  and  will  be  used  much  oftener  than  the  extraoral  method. 
The  technic  for  injections  by  the  intraoral  method  for  blocking  the  various 
nerve  branches  of  the  second  division  of  the  fifth  nerve,  which  supplies  the 
up[)er  jaw  ajul  immediate  region,  has  been  more  difficult  to  perfect  and  mas- 
ter than  the  inj(»ctions  for  l)locking  tin*  lower  jaw.  The  nerves  which  supply 
the  suj)erior  maxillary  region  are  more*  complicated  in  their  origin  and  dis- 
tribution than  those  snpi)lying  the  region  of  the  lower  jaw.  The  anatomic 
arrangement  ot*  these  ni'rvcs  has  nuhh*  tlicm  difficult  of  access,  and  this  has 
complicated  the  problem  of  working  ont  a  definite  technic  whereby  they  can 
b«»  blocked  with  arcuracy.  Tin'  oiM'riil<>r  may  rest  assured  that  if  he  injects  the 
solntion  in  the  projiei'  locatinn.  ancslhcsiii  will  be  secured. 

FtiHiirt  in  must  casts  Indicdhs  <t  Uu-h  <//  ImmrJt <l<)c  of  anatomy  and  the  tech- 
nic.   y(  ri'f  blocki/nj  as  if  is  to  hni^  t  njonim/  its  nuxhrn  perfection  of  ttchnic,  ha.< 
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placed  a  harmless  method  at  the  door  of  every  oral  surgeon  and  dentist  that  is 
of  inestimable  value^  and  if  applied  in  an  intelligent  manner  is  praetiealUj  void 
of  danger  or  eomplieationSf  and  ivill  in  nearly  every  case  relieve  the  patient  of 
all  pain  accompanying  oral  surgery  and  dental  operations,  anel  it  deserves  the 
most  careful  consideration  of  every  conscientious,  progressive  member  of  the 
dental  profession. 

Indications  for  Intraoral  Method 

(A)  For  oral  surgery  operations  not  complicated  by  infection,  pus,  etc., 
such  as: 

1.  Removal  of  teeth. 

2.  Reseetions  of  alveolar  process. 

3.  Opening  and  treating  the  superior  maxillary  sinus. 

4.  Removal  of  an  epulis,  cyst,  or  ranula. 

5.  Trimming  gum  tissue. 

6.  Suturing. 

7.  Removal  of  impacted  teeth. 

8.  Curettement  of  tooth  sockets. 

0.  Removal  of  fragments  of  necrosed  hone. 

10.  Cleft  palate  (on  adult). 

11.  Harelip  (on  adult). 

12.  Removal  of  pulp  stones. 

13.  Entering  pulp  chamber  to  relieve  congestion  and  pressure. 

14.  Also  other  operations  coming  under  the  observation  of  the  oral  sur- 
geon and  dentist. 

(B)  For  operative  dentistry,  such  as : 

1.  Cavity  preparation  for  all  classes  of  sensitive  cavities. 

2.  Preparation  of  teeth  for  crown  and  bridge  work. 

3.  Extirpation  of  pulps. 

4.  Desensitizing  soft  palate  for  taking  imiiressions  for  a  denture. 

5.  Treatment  of  erosion. 

G.  Application  of  ligatures. 

7.  Application  of  separator. 

8.  Application  of  rubber  dam  or  cervical  clamps  for  cervical  cavities. 

(C)  In  periodontia  and  pyorrhea  alveolaris  operations,  such  as: 

1.  Scaling  and  curetting  pyorrheal  roots  and  sockets. 

2.  Exei.sing  or  cauterizing  gum  flaps  which  would  retain  infection. 

3.  Treatment  of  pathologic  conditions  of  the  peridental  membrane  and 
applications  of  strong  acids  to  dissolve  carious  bone  in  sockets. 

Contraindications  for  Intraoral  Method 

1.  In  any  cases  where  considerable  infection  is  present,  it  would  be  un- 
wise to  insert  the  needle  into  the  tissue  if  pus  is  present. 

2.  In  case  the  tissues  are  highly  inflamed  and  swollen. 
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3.  In  (*ase  the  jaws  (*aii  not  ho  opened  suffieientl.v  wide  to  insert  the  iMM»(lle, 
owin^  to  iiiManiniation  and  pain. 

4.  In  ease  there  is  extensive  trauma,  as  following  an  injury. 

f).  Deep  nerve  l»lockinjr  injections  should  n(»ver  he  attempted  hy  an  ciiv 
erator  who  is  not  familiar  with  tlie  anatomy,  rules  for  asei>sis  and  eaeh  step 
ot'  tlie  teelinie.  Failure  in  most  instances  is  due  to  the  operator's  faulty 
teelmie  and  imperfection  of  methods. 

EXTRAORAL  METHOD 

The  extraoral  method  of  blocking'  the  various  nerve  branches  is  aecom- 
plislicd  hy  the  insertion  of  the  needle  throufrli  the  skin  from  the  exterior.    This 
mclhod  is  of  unfjuc'stionahle  value  to  the  oral  and  jilastic  surgeon.     The  jrcn- 
<M'al   pnictitioncr  of  dentistry  meets  occasional  cases  wlierein   the   extraoral 
nwthod  wouhl  he  far  superior  to  the  intraoral  method  as.  for  examph».  thf 
hlockinj^  oi"  tlie  anterior  superior  alveolar  nerve  which  supplies  the  upper  cen- 
tral, lateral,  and  cuspid  teeth.     To  Idock  this  nerve  intraorally  the  needle  i« 
inserted  into  the  mucous  fohl  to  the  buccal  of  the  apex  of  tin*  ii]>per  second 
bicuspid  tooth.     If  there  is  extensive  intlamnuition  pre.sent,  sueli  as  an  acute 
alv(M)lar  abscess,  it   is  not   ^ood  jn-actice  to  in.sert  the  needle  through  tissue 
of  this  character.     In  such  a  cas(»  the  blockinjr  is  best  accomplished  by  iiijii'tiiijr 
the  s(>luti(ui  at  the  infraorbital  foramen  by  the  extraoral  nn^thod   (for  teeli- 
nie. see  pajre  4I>4).     This  is  only  one  example  in  which  the  extraoral  niothcKl  i.s 
indicated  over  the  intraoral  method.     (See  '*('ontraiiulieations  for  Intraoral 
Method*'  and  *Mndications  for  Kxtraoral  Method,*'  this  Chapter.) 

It  has  been  the  writer's  experience  in  ^ivinjr  clinics  to  ol)serve  the  fact 
that  n(»arly  every  dtMitist  hesitates  in  makinjr  extraoral  injections.  Th(»  author  has 
asked  a  nund)cr  why  they  felt  reluctant  to  employ  this  method  in  eases  where  it 
was  indicated,  and  in  most  cases  their  answ<'r  has  been  that  they  were  afraid  they 
did  not  und(>rstand  the  technic  and  would  nuik(>  a  mistake.  However,  the  same 
operator  has  no  hesitancy  in  inserting  a  short  needle  into  the  ^mn  tissue  around 
a  tooth  and  injectin«r  a  <pnnitity  of  solution  as  employed  in  the  old  way.  The 
dentist  should  not  hesitate  to  resort  to  the  nerve  blocking  injections  by  the  extra- 
oral  method  if  he  understands  each  step  of  the  technie.  The  writer  has  no  more 
hesitancy  in  nuikin^r  a  deei>  injection  by  the  extraoral  method  than  the  mere 
insert injr  of  a  ]iypod<»rmic  n<»edle  into  the  arm  for  medicinal  medication.  This 
method  has  its  indications  and  contraindications  just  the  same  as  any  other 
division  of  local  anesthesia,  and  to  accom])lish  the  most  from  it  the  operator 
should  utilize  it  to  the  best  advantage,  and  use  it  in  those  eases  in  Avhich  it  is 
indicated  with  just  as  nnich  ease,  and  make  the  injeetions  as  aceurately,  as 
those  under  the  intraoral  nuMhod.  Once  the  technie  is  mastered  the  operator 
will  find  th(>  extraoral  method  of  blockiufr  just  as  easy  to  accomplish  as  the 
intraoral  bloekinjr.  If  the  operator  is  thoroujrhly  familiar  with  the  technie  of 
both  extra-  and  intraoral  methods,  he  can  accomplish  much  more  with  block 
anesthesia,  and  such  an  application  covers  an  immense  field. 
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It  has  been  the  writer's  pleasure  to  give  instruction  to  a  number  of  oral 
and  dental  surgeons,  eye,  ear,  nose  and  throat  specialists,  who  entered 
Army  service,  and  block  anesthesia  in  its  different  phases  proved  of  great 
value  in  many  operations,  and  the  soldiers  appreciated  it.  These  operators  were 
instructed  first  in  anatomy.  First,  the  osteology  was  given,  followed  by  in- 
struction on  specially  prepared  wet  anatomic  specimens;  underlying  funda- 
mentals of  anesthetics;  lectures  on  the  allied  medical  subjects,  followed  by 
clinical  instruction  upon  patients. 

Indications  for  Extraoral  Method 

1.  In  case  the  operation  involves  an  extensive  area  which  can  be  blocked 
by  anesthetizing,  for  example,  the  second  and  third  divisions  of  the  fifth 
cranial  nerve. 

2.  In  case  considerable  infection  and  pus  are  present  within  the  oral 
cavity. 

3.  In  case  the  tissues  within  the  oral  cavity  are  highly  inflamed  and 
swollen. 

4.  In  case  there  is  extensive  trauma,  laceration,  gunshot  or  shell  wound. 

5.  For  the  reduction  of  a  fracture,  bandaging  and  splinting  if  accom- 
])anied  by  inflammation,  and  infection. 

G.  For  removal  of  necrosed  bone. 

7.  In  ca.se  the  jaws  can  not  be  opened  sufficiently  wide  to  insert  the 
lU'cdle  by  the  intraoral  method. 

S.  For  the  removal  of  tumors  which  involve  an  extensive  area. 

0.  The  extraoral  method  is  valuable  many  times  for  operative  dentistry. 
as.  for  example,  the  blocking  of  the  anterior  superior  dental,  superior  labial, 
lateral  nasal  and  inferior  ])alpel)ral  nerves  at  the  infraorbital  foramen,  the 
posterior  superior  dental  branch,  etc. 


CHAPTER  XIII 

BLOCK   ANESTHESIA;    INDICATIONS   AND    CONTRAINDICA- 
TIONS;   PRECAUTIONS  NECESSARY  WHILE    OPER. 
ATIN6  UNDER  BLOCK  ANESTHESIA 

It   is  tin*  duty  of  tin*  ^j'Ihm-jiI  siirjrooii.  oral  surfreon,  d(»iitist,  or  profit. 
*inji;il  {iiM'sthctist  to  sclcrt  rnrri'iilly  tli«»  aiicstlirtir  or  nu'thod  to  ho  <»niplnye«l 
in  racii  iihlivi<lujil  (•as<>.  and  it  must  hv  n'liioiuIu'nM]  that  in  certain  (*ast>s  Wd\ 
aucsllK'sia  is  coutraindifatrd  tin*  sanu*  as  tr«Mioral  aiu'slhesia.      T]j«»  oral  siir- 
ytwHi  or  (h'utist,  w  lio  drsircs  to  I't'udcM'  llu'  ^'n'at(»st  st»r.vico,  should  faiiiilianzy 
iiiiiiscll'  with  all  tin'  dilTfiTUt  niodrru  uidhods  of  produ(*iii<;  hoth  «;('iu*ral  and 
loj'al   ancstlu'sia,  and    tln*n   rrnploy   thrsr   mot  hods  whrn   tlu\v    an»    iiifli<'att*<l. 
Wln'ii  an  o|)t'rator  takfs  this  hroad  vit»w  of  thi»  suhjrct  of  au(*sth(*shi  ht»  will 
n*ii<lcr  a  jrr<*at«'r  scrvirr  to  humanity  than  thr  opi'ralor  who  trios  to  make  all  lii> 
patients  adapt  thomsolvi's  to  ii  siu^rlc  method.     With  the  srioiititif  adiiiiiiistralinii 
of  nitrous  o.\id-o\y;r«-n  with  a  mcdorn  apparatus  and  throii<rh   the  inoirniin  of 
l)h:i'k  anesthesia,  practifally  all  cases  for  oral  sur;rery  and  diMital  operations  can 
he  suee  'ssl  ully  operated. 

BLOCK  ANESTHESIA;  INDICATIONS  AND  ADVANTAGES 

1.  In  ease  the  administrat itui  of  a  <;(>neral  anestliotio  is  iiiiiisiially  diOi- 
eult.  as  lor  operations  upon  the  jaws,  or  plastic*  operations  upon  tht»  faee. 
wherein  the  pro|)er  nerve  hloekinir  injections  are  of  fjreat  advantage. 

2.  In  case  no  anesthetist  is  present  to  properly  administer  a  genera! 
anesthetic. 

'K  In  short,  simple  operations,  local  anesthesia  is  indicated  over  ether 
(u-  ehlorofcu'in  am'sthesia.  iriw<'ver,  if  a  jreneral  anesth«»lic  he  employed. 
nit  runs  (►\id-(>xyiren  is  th<»  ;r<*neral  anesthetic  of  choice.  In  making  this  state- 
fuent  with  refcreiii'e  to  short  <>perations.  tlu»  reader  nnist  not  he  h»d  to  lie- 
lie  ve  that  hlo<d\  anesthesia  is  employed  oidy  for  short  operations,  for  such 
is  not  the  case,  a**  anesthesia  can  hi»  maintained  over  a  period  of  two  or  three 
hours,  or  even  loujrer.  if  desired,  the  duration  of  tlu»  ane.sthesia  heinjr  eon- 
tiolh^l  hy  the  vaso-const rict iujr  ecuitent  of  the  injecting?  solution. 

4.  Local  anesthesia  is  in<lieated  in  operations  in  which  it  is  hetter  to 
ha\e  a  hloodless  or  almost   bloodless  iitdd. 

f).  Local  anesthesia  is  of  irreat  value  to  control  postojKTative  pain  within 
th<'  operated  part.  Local  anesthesia  will  hlock  the  ]>ostoperative  pain  or.  at 
least.  lesstMi  it  until  the  return  of  scnsjition.  (juinin  and  urea  are  einph>yed 
r\linsiv<'ly   for  this   purpose  hy  some  (»))erators. 
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6.  Block  anesthesia  is  of  great  advantage  in  general  and  oral  surgery 
operations  to  carry  the  patient  over  a  number  of  painful  postoperative  hours 
into  comfort. 

7.  Patients  who  have  been  operated  under  block  anesthesia  can  in  most 
instances  be  discharged  immediately,  provided  the  operation  be  a  minor  one. 

8.  When  nerve  blocking  injections  are  made  by  skilled  hands,  with  the 
proper  quantity  and  percentage  of  solution  injected,  they  are  not  associated 
with  any  grave  danger,  as  is  the  case  many  times  if  a  general  anesthetic  be 
employed.     This  is  particularly  true  of  ether  and  chloroform. 

9.  The  surgical  convalescence,  general  physical  condition  of  the  patient, 
and  postoperative  recovery  are  not  so  often  disturbed  as  is  the  case  in  many 
instances  following  general  anesthesia. 

10.  It  is  indicated  in  many  cases  in  w^hich  it  is  possible  to  completely 
block  all  nerve  communications  to  the  part  to  be  operated  upon  and  render 
it  completely  insensitive. 

11.  It  is  indicated  in  those  patients  who  possess  a  strong  personal  objec- 
tion to  the  loss  of  consciousness. 

12.  In  individuals  who  possess  a  tumor  or  grow^th,  whereby  a  small  sec- 
tion can  be  removed  for  microscopic  examination,  it  is  indicated,  and  many 
times  the  patients  will  submit  to  a  much  earlier  operation  under  local  anes- 
thesia than  if  general  anesthesia  is  employed. 

13.  The  duration  of  anesthesia  may  be  changed  in  accordance  with  the 
amount  of  the  vaso-constricting  agent  employed.  This  is  of  great  advantage 
for  various  prolonged  oral  surgery  operations,  such  as  the  surgical  removal  of 
teeth,  alveolectomy,  reduction  of  a  fracture,  splinting,  antrum  cases,  tonsillec- 
tomy, impacted  third  molars,  etc. 

14.  The  long  duration  of  block  anesthesia  permits  the  operator  to  take  his 
time  with  the  operation  which  gives  him  the  opportunity  to  utilize  all  of  his  skill 
while  operating. 

15.  It  is  an  advantage  to  the  operator  to  have  an  open  field  during  the 
operation,  which  is  the  case  in  block  anesthesia,  while  with  general  anes- 
thesia, many  times,  the  anesthetic  mask  has  to  be  reapplied,  in  order  to  keep 
the  patient  anesthetized  for  oral,  throat,  and  plastic  operations  on  the  face. 
However,  the  reapplication  of  the  anesthetic  mask  is  not  necessary  when 
modern  appliances  are  employed,  as,  for  example,  when  the  insufflation  intra- 
tracheal tube  or  mouth  tube  are  utilized. 

16.  Large  or  small  areas  may  be  anesthetized,  depending  upon  the  nerve 
or  nerve  branches  blocked. 

17.  Anesthesia  is  secured  of  infected  or  inflamed  areas  by  blocking  the 
nerve  branch  in  healthy  tissue  at  a  point  distant  from  the  operative  field. 

18.  Intraoral  nerve  blocking  injections,  when  skillfully  made,  are  without 
pain  because  the  needle  is  inserted  into  the  mucous  membrane  and  connective 
tiK.sue.  The  extraoral  injections  can  be  made  without  any  appreciable  pain 
by  making  a  preliminary  injection  into  the  skin  with  a  fine  sharp  needle. 
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10.  One  or  two  insertions  of  the  needle  will  block  an  operative  field,  de- 
pendiiisr  upon  the  nature  of  the  operation  and  the  area  to  be  blocked. 

20.  Cooperation  of  the  Patient. — It  is  well  known  that  this  is  of  material 
;ulvantai!o  to  the  operator  because  he  can  operate  with  ease,  and  complete 
iho  ojvraiion  with  a  minimum  amount  of  laceration  and  without  the  inspira- 
n^Mi  of  Mood  and  mucus, 

21.  Safety. — Nerve  blockiiifr,  when  properly  executed,  is  in  most  cases 
s:»tVr  \\u\\\  any  jreneral  anesthetic  where  a  deep,  prolonged  anesthesia  is  re- 
quired. 

22.  Control — The  operator  has  a  certain  amount  of  control  over  his  anes- 
thesia by  injectinjr  the  proper  amount.  He  also  has  control  of  the  specific 
gravity,  the  isotonicity  of  the  solution,  and  the  amount  of  the  vaso-constricting 
a^retit  to  prevent  too  rapid  absorption. 

20.  Simplicity. — Various  nerve  blocking  injections,  both  extraoral  and 
intraoral,  can  be  easily  made,  provided  the  operator  is  thoroughly  familiar  with 
his  jinaloniy  and  the  technic  of  injections. 

21.  Efficiency. — In  many  cases  operations  coming  under  the  domain  of  the 
oral  and  dental  surgeon  can  be  performed  successfully  under  some  form  of 
local  anesth<»sia,  provided  the  injections  have  been  properly  made.  However, 
in  ninny  cn.scs  nitrous  oxid-oxygen  anesthesia  is  preferable. 

2;").  After-Effects. — Patients  who  have  been  operated  upon  under  nerve 
blocking  seldom  suffer  any  postoperative  cfTects,  such  as  headaches,  nausea, 
rrlfhing  or  vomiting.  This  is  of  exceptional  value  in  case  the  patient  has  been 
opiTated  upon  for  fracture  of  the  jaw. 

2^1.  Complications. — Xo  complications  follow  the  operation  as  a  result  of 
block  anesthesia  inj(H*tions,  such  as  pneumonia,  or  renal  conditions,  hence 
It  is  most  desirable  in  the  aged. 

27.  Effect  on  Immunity. — father  or  chloroform  anesthesia  greatly  reduces 
I  he  p«lient*s  resistance  against  pyogenic  bacteria  and  pneumococci,  which  is 
HNoidcd  in  local  anesthesia. 

2S.  The  cost  of  jiroducing  block  anesthesia  is  far  less  than  that  of  any 
kiM>wn  gcnenil  anesthetic. 

2!).  If  the  i)art  hns  Ixmmi  completely  blocked,  no  traumatic  surgical  shock 
IS  produced. 

:\{).  [{'  it  is  ('in])loyed  in  septic  cases  the  action  on  the  human  organism 
(111(1  iIh'  <*linnnation  from  the  system  are  far  less  than  from  the  general  anes- 
liu'tij',  such  as  ether  and  chloroform. 

.11.  Local  nncsllicsia  h'sscns  the  })oss;ibility  of  the  patient  swallowing  blood 
ciikI  nmcus  (luring  an  orni  operation. 

:I2.  The  patient  can  c(K>pci-a1e  with  the  operator  and  assist  with  the  op- 
(lat  ion. 

:{:;.  The  tissues  can  be  hamllcd  more  carefully,  thereby  lessening  the 
.iiiinunt  of  trauma  and  lai-cralion. 
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34.  Nerve  blocking,  when  combined  with  general  anesthesia  plus  other 
factors,  blocks  all  afferent  impulses,  thus  bringing  about  anoci-association. 
Nerve  blocking  is  one  of  the  important  steps  in  producing  anoci-association. 

35.  Nerve  blocking  prevents  all  reflexes  from  reaching  contiguous  parts 
or  painful  impulses  originating  at  the  site  of  operation,  thereby  causing  less 
after-action. 

36.  The  preoperative  preparation  of  the  patient  is  not  so  important  for 
nerve  blocking  for  oral  surgery  cases,  as  is  the  case  for  general  anesthesia. 

37.  When  a  patient  has  been  operated  upon  successfully  under  block 
anesthesia,  as  a  rule,  he,  or  she,  as  the  case  may  be,  will  readily  submit 
to  future  operations  because  confidence  has  been  gained,  and  such  patients 
are  aware  of  the  fact  that  they  can  be  operated  upon  without  suffering  pain, 
and  yet  remain  conscious. 

38.  Nerve  blocking  is  a  convenient  method  to  be  used  at  the  bedside  of 
a  patient  in  the  hospital  or  home. 

39.  It  elevates  dentistry  and  makes  better  oral  surgeons  and  dentists, 
because  with  pain  eliminated  a  better  service  will  be  rendered. 

BLOCK  ANESTHESIA:    CONTRAINDICATIONS  AND  DISADVANTAGES 

Block  anesthesia  is  contraindicated  for  certain  operations  and  with  cer- 
tain individuals.  These  contraindications  and  disadvantages  may  be  summed 
up  as  follows: 

1.  AVith  young  children,  unless  the  confidence  of  these  little  patients  can 
be  secured. 

2.  On  patients  suffering  from  epilepsy. 

3.  Upon  highly  neurotic  or  nervous  individuals  whose  confidence  cannot 
be  obtained. 

4.  For  operation  of  a  i)art  whose  nerve  sui)ply  it  is  impossible  to  block 
without  inserting  the  needle  into  inflamed  or  infected  tissue.  If  the  needle 
is  inserted  through  infeeted  tissue  it  is  liable  to  inoculate  healthy  tissue. 

5.  In  case  the  patient  is  suffering  intense  pain  caused  by  some  path- 
ologic condition,  loeal  anesthesia  should  not  be  employed  unless  a  prelimi- 
nary sedative  is  given.    In  most  cases  general  anesthesia  is  indicated. 

6.  Local  anesthesia  is  contraindicated  with  tissues  of  low  vitality.  The 
additional  trauma  caused  by  injecting  the  solution  may  still  lower  the  tissue 
vitality.  On  the  other  hand,  the  low  vitality  of  the  patient  may  contrain- 
dieate  general  anesthesia;  therefore,  after  all,  local  anesthesia  may  be  the 
method  of  choice. 

7.  With  patients  suffering  from  severe  heart  lesions,  such  as  aortic  or 
mitral  regurgitation,  myoearditis,  with  threatened  dilatation,  or  in  indi- 
viduals possessing  a  broken  compensation,  or  in  extn»nie  cases  of  arterio- 
selerosi.s,  with  increased  blood  pressure,  local  anesth(\sia  should  be  used  with  cau- 
tion.   In  case  local  anesthesia  is  employed,  the  solution  should  contain  a  smaller 
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amount  of  the  vnso-constrltftiiipr  ajrcMit,  epinrphrin.  than  the  Kolution  for  th.' 
healthy  individual.  In  many  of  these  eases  Idoek  anesthesia  is  safer  than  a 
jreneral  anesthetie,  when  produeed  by  skilled  hands,  slowly  injeetini?  the  proper 
l)ereenta^e  and  <iuantity  of  solution.  With  these  patients  local  anesthetirs 
should  he  ^iven  with  eaution. 

S.  When  the  patient  has  a  strong;  personal  (d)jeetion  or  dislike  to  rp- 
mainin*:  eonseious  durin<r  the  o])eration. 

J).  A  patient  who  is  anemie,  possessing?  a  lowered  vitality  and  resist aiiee. 
who  is  very  apprehensive,  often  suffers  mental  strain,  and  yet  free  from 
aetual  j)ain.  may  ])ass  into  a  stajre  of  syneope  or  eollapse.  Local  anesthesia 
with  t]u»se  individuals  slioidd  l)e  ^iven  with  eaution. 

10.  A  ])atient  wlio  has  suffered  (M)nsideral)ly  with  some  severe  patholopii* 
eoiulition,  and  may  he  in  a  state  of  ^'en<Tal  infeetion,  is  not  by  any  means 
the  i(b»al  j)atient  for  nerve  liioekinj?  for  the  perfornuniee  of  a  severe  or  pro- 
lonjred  operation. 

11.  Operations  performed  under  nerve  bloekiufr  Upon  ])re(rnant  women 
shouhl  be  iriven  \\\o  jrreatest  eonsideration,  avoidinjr  all  pain  and  mental  ex- 
c'itpment.     When  this  is  done  they  are  ideal  patit'Uts  for  block  anesthesia. 

12.  If  the  operator  is  unable  to  voueli  for  the  purity  of  the  injeetinjr 
solution,  or  the  asepsis  and  thorough  eleaidiness  of  the  apparatus,  or  if  ho 
is  not  ]>ositive  he  is  familiar  with  the  teehnie,  local  anesthesia  is  certainly 
eontraindieated. 

V].  One  of  the  }rr<'at<'st  disadvanta*res  of  block  anesthesia  is  tlie  psychie 
effect  produeed  up<»n  the  jmti<'nt.  As  tlie  ])atient  is  eonseious.  he  is  aware  of 
everythin«r  that  is  jroinjr  on  ai>out  the  operation  and  can  hear  tlu»  conversa- 
tion between  tlu'  o|)erator  and  liis  assistant:  therefore,  nerve  blorkinjr  in- 
hi])its  ]diysieal  pain  but  <loes  not  elimiimte  psychic  fear  and  strain  which 
are  removed  under  general  anestlu'sia. 

14.  Local  anestlicsia  shoidd  not  be  used  for  the  removal  of  a  malignant 
tumor  urdess  the  operator  is  ]>ositive  it  is  n'stricted  to  a  snudl  circumscribed 
area.  If  the  operator  is  doubtfid  as  to  its  limitations,  the  oi)eration  may  ex- 
tend beyoiul  the  area  aiu'sthetized  and  into  tissue  which  would  be  difficult 
or  im])ossibl(»  to  further  bloek  with  a  loeal  anesthetic,  and  after  all  one  may 
have  to  re.sort  to  a  f^eneral  ant»sthetic. 

IT).  Local  anesthesia  shoidd  not  be  used  on  individuals  for  operations  of 
Kueh  a  natuie  that  th'.\v  will  demaiul  a  very  larjre  cjuantity  of  the  solution. 
Tlie  j)atient  should  never  be  subjected  to  an  enormous  quantity  of  solution. 
esp<'cially  if  his  physical  condition  cfintraimlicates  such  a  procedure.  Nitrous 
oxid-oxy^en  should  be  administ<'red. 

1().  Injection  of  the  solution  may  cause  circulatory  disturbances  and 
faintnt'ss,  which  may  be  due  i>artly  to  the  patient's  apprehension,  although 
the  patient  in  most  cases  blames  the  drujr  that  is  injected. 
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PRECAUTIONS  NECESSARY  WHILE  OPERATING  UNDER  BLOCK 

ANESTHESIA 

The  writer  wishes  to  impress  the  operator,  who  has  had  little  or  no  ex- 
perieiiee  in  operating  under  block  anesthesia,  with  the  importance  of  ex- 
ereisinir  care  durin«r  the  performance  of  certain  operations.  An  operator 
may  unthinkiiijrly  overlook  some  important  factors  and  as  a  residt  may  cause 
postoperative  complications.  The  operator  must  always  remember  that  the 
tcoth  or  part  opt»rated  is  blocked  as  far  as  pain  is  concerned ;  therefore, 
he  must  ever  be  on  his  pruard,  especially  in  operative  dentistry.  In  the  prrind- 
injr  an'd  shaping?  of  a  tooth  for  a  crown  or  bridire  abutment,  the  revolvin<?  stone 
must  not  be  held  in  contact  too  lon»r  with  the  tooth  structure  for  fear  of 
peneratinjr  heat  which  would  have  a  destructive  action  upon  the  life  of  the 
pulp.  The  stone  should  he  held  in  contact  with  the  tooth  for  only  a  few 
seconds  at  a  time,  and  durinja:  such  a  procinlure  it  is  advisable  to  keep  a  stream 
of  cold  air  or  water  in  contact  with  the  stone  and  tooth. 

Another  instance  in  which  care  nuist  be  taken  is  in  cavity  preparation, 
esj>ecially  for  the  younjr  individual.  The  best  of  operators  will  occasionally 
expose  the  pulp  even  if  no  anesthetic  is  employed;  to  make  an  exposure  there- 
fore, if  the  tooth  is  blocked  and  is  insensitive  to  pain,  it  is  very  easy  with 
a  sharp  chisel  or  bur.  The  a«re  of  the  i>atient,  the  anatomy  of  the  tooth. 
the  depth  of  the  cavity,  and  the  possible  amount  of  pulp  recession,  with  the 
formation  of  secondary  dentin,  must  always  be  considered.  In  excavating: 
deep  cavities,  great  care  shoidd  be  taken  in  order  to  prevent  pulp  exposure 
unless  such  a  procedure  is  desired  by  the  operator.  A  deej)  cavity  which  has 
been  prepared  under  a  local  anesthetic  should  never  be  filled  immediately,  or, 
in  other  words,  while  the  nerve  sui)ply  to  the  tooth  is  blocked,  unless  the 
operator  takes  due  precaution  in  the  placinjr  of  a  base  which  is  a  noncon- 
ductor. If  the  operator  is  in  doubt  as  to  the  close  proximity  of  the  cavity 
to  the  pulp,  he  shoidd  insert  some  soothinjr  dressinjr.  such  as  phenol,  then 
earefully  seal  the  cavity,  aiul  when  the  patient  returns  for  the  next  sittinjr 
carefully  examine  the  cavity  before  insertin*:^  the  permanent  fillintr.  Gutta 
pereha  or  temporary  stopping:  only  should  not  be  placed  in  cavities  which 
may  prove  hypersensitive  after  the  anesthesia  disappears  without  first  insert- 
ing a  soothing  dressing.  Due  caution  should  be  observed  in  forcing  the  rub- 
der  dam  clamp  or  the  ligature  upon  the  delicate  gingival  tissue  and  peri- 
dental membrane.  Injury  can  be  easily  produced  to  these  tissues  while  the 
part  is  blocked.  The  separation  of  teeth  by  the  mechanical  separator,  if  not 
slowly  and  cautiously  done,  may  result  in  the  death  of  a  pulp,  fracture  of  a 
tooth,  or  cause  extreme  postoperative  soreness.  The  testing  out  of  the  area 
blocked  to  ascertain  whether  or  not  deep  anesthesia  has  ])een  secured  prior 
to  operating  should  be  carefully  done.  A  lancet  or  other  sharp  instrument 
should  not  be  forced  into  the  peridental  membrane  unless  the  tooth  or  teeth 
are  to  be  extracted.    In  testing  out  the  teeth  for  operative  dentistry,  such  as 
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shaping  them  for  abutments,  pulp  removal,  cavity  preparation,  etc.,  sharp 
pressure  can  be  exerted  upon  the  gum  tissue  near  the  position  occupied  by  the 
apex  of  the  tooth  with  some  blunt  instrument,  such  as  foil  carriers,  or  operat- 
ing can  be  cautiously  started.  Upon  the  first  intimation  that  pain  is  being 
inflicted,  it  should  prove  to  the  operator  that  the  part  is  not  completely 
blocked  which  will  necessitate  his  waiting  a  few  minutes  longer  in  order  to 
give  the  anesthetic  more  time  to  produce  deeper  anesthesia,  or  that  the  solu- 
tion has  been  improperly  injected. 

There  are  some  operators  who  contend  that  the  use  of  a  pain  relieving 
agent  for  sensitive  cavity  preparation  is  not  justified,  inasmuch  as  it  takes 
away  the  pain  factor  which  is  a  valual)le  aid  in  enabling  the  operator  to  know 
how  near  he  has  approached  the  pulp.  However,  in  the  opinion  of  the  writer, 
this  argument  does  not  always  hold  good,  for  the  reason  that  a  certain  per- 
centage of  pulps  die  in  cases  where  no  pain  relieving  agent  has  been  employed. 
Block  anesthesia  is  the  method  for  the  careful  operator  and  not  for  the  one 
who  disregards  thoroughness  for  speed.  More  care  should  be  exercised  while 
preparing  cavities  or  shaping  teeth  for  bridge  work  under  anesthesia  than 
without  it.  Modern  and  efficient  methods  for  the  alleviation  of  pain  are  at 
the  service  of  every  operator,  and  he  who  accepts  and  masters  them  w-ill  reap 
the  reward  and  will  be  repaid  many  times  in  satisfaction  for  the  time  and 
energy  consumed  in  diligent  study.  AVe  are  always  justified  in  employing 
a  pain  relieving  agent  in  those  cases  in  which  pain  is  inflicted,  be  it  during 
cavity  preparation  or  any  other  operation.  The  easiest  way  to  earn  gratitude 
is  to  relieve  pain. 


CHAPTER  XIV 

LOCAL  ANESTHETIC  DRUGS:    THEIR  COMBINATIONS 

AND  USES 

Acoin. — This  is  a  local  anesthetic  which  is  known  chemically  as  Di-para- 
anisyl-monophenetyl-giianidin  hydrochloric!,  with  a  formula  of 

NIK  >orH..    IICl 

C  :N<  >OCJT.. 

NTI<~  >OCII, 

Acoin  has  been  employed  as  a  local  anesthetic  in  dentistry  and  ophthal- 
mology, and  has  also  been  used  in  Schleich's  infiltration  anesthesia  method. 
Jt  is  a  white  crystalline  powder,  with  a  fusinjr  ]>oint  of  176°  F.  It  is  readily 
soluble  in  water,  and  is  said  to  be  not  only  an  anesthetic  but  an  antiseptic. 
A  solution  of  hi^h  percentapre,  when  injected,  will  produce  sloughing,  and 
«uch  a  solution  is  contraindicated  for  hypodermic  injections.  However,  a 
one  per  cent  solution  or  less  will  produce  anesthesia  and  can  be  injected 
without  toxic  results. 

Allocain. — This  is  a  compound  which  contains  alypin  and  procain  in 
combination  with  synthetic  su])rarenin  and  thymol. 

Alvatunder. — This  is  a  local  anesthetic  solution  which  is  used  in  dentistry 
and  is  said  to  contain  the  following: 

(fill,  or  Mil 


(  ocain   liv(lr()clil(iri<l 

H 

Pln'iiol 

1.1 

Tincture  of  iodin    (<1  coloriztMl ) 

l;i 

Glv((»riii 

10  . 

Water  (|.  H.  ad.  1(»0 

Alypin. — Alypin  is  the  chlorid  of  the  benzoyl-ethyl-tetra-methyl-diamino 
derivative  of  secondary  propyl  alcohol  and  having  a  formula  of 

(^11,  C\L  C  (C,II,(H)())  ((TI,X(CII:.).)  C^H.N  (ClI^),  HCl. 
This  drug  is  synthetically  prepared  and  is  closely  related  to  stovain.  It 
is  a  white  crystalline  powder  and  has  a  melting  point  of  169°  C,  and  is  very 
soluble  in  both  water  and  alcohol.  When  added  to  water,  it  makes  a  neutral 
solution  and  can  be  boiled  for  a  period  of  five  minutes  for  the  purpose  of 
sterilization  without  danger  of  dcvomposition.  It  has  a  bitter  taste.  It  is 
said  that  two,  three,  or  four  i>er  cent  solutions  are  stable,  and  that  a  solution 
weaker  than  two  per  cent  may  become  disintegrated  and  decomposfHl.  It 
should  be  kept  excluded  from  light  and  air.     Its  presence  can  be  protected 
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in  solution  hy  adding  potassimn  iodid,  which  renders  a  white  precipitate, 
while  potassium  diehromate  added  to  the  solution  will  produce  a  yellow  pre- 
cipitate which  is  readily  soluble  in  hydrochloric  acid. 

Action  and  J^srs  of  Ali/pin. — It  is  a  local  anesthetic  and  is  safer  than  co- 
cain,  and  is  without  mydriatic  action.  It  is  claimed  that  its  anesthetic  power 
is  equal  to  that  of  cocain,  but  as  previously  remarked,  it  is  believed  not  to 
produce  disturbance  of  accommodation,  and  to  be  far  less  toxic  than  cocain. 
The  duration  of  anesthesia  however,  produced  by  alypin  is  considerably  less 
than  that  j)roduced  by  cocain.  It  is  an  irritant  to  the  tissues  and  may  cause 
a  good  deal  of  i)ostoperative  pain,  and  when  used  in  from  three  to  five 
])er  cent  solution  it  may  cause  sloughing  and  necrosis.  When  suprarenal 
extract  is  added  to  a  solution  of  alypin,  the  latter  tends  to  neutralize  the 
vaso-constricting  properties  of  the  former  drug.  It  has  been  used  quite  ex- 
tensively in  the  practice  of  ophthalmology,  general  surgery,  ear,  no?^e  and 
throat  work,  as  well  as  in  the  ])ractic;*  of  dentistry.  The  solution  should  be 
freshly  prepared,  and  the  vehicle  should  be  thoroughly  sterilized  over  the 
flame*  for  several  minut(»s.  The  aly])in  is  then  added,  and  the  boiling  is  con- 
tinued from  one  to  two  minutes.  Schleich  tells  us  that  alypin  added  to  co- 
cain, when  injected  by  the  infiltration  method,  permits  a  larger  quantity 
of  the  solution  to  be  injected,  and  the  three  following  formulas  are  according 
to  Schleich: 


Gm. 

or  MU 

1.  Aly]»in 

"i 

Coi-ain 

1 

Sotlium  clilorid 

»> 

Distilled  1I,0 

100 

Gm. 

or  Mil 

2.  Alyjiin 

05 

Cocain 

05 

Sodium  chlorid 

♦■> 

Distilled  11,0 

100 

Gm. 

or  Mil 

3.  Alypin 



Ui 

Cocain 

01 

Sodium  chlorid 

o 

Distilled  H.O 

100 

Dosagr. — It  is  injected  hypoderniically  in  from  one  to  four  per  cent  solu- 
tion. It  is  applied  to  the  eye  in  one  to  two  i)er  cent  solution.  It  is  used  ex- 
ternally in  from  ten  to  fifteen  ])er  cent  solution.  Seven  mils  of  a  two  per  cent 
solution  liav(»  been  used  without  toxic  results.  Tablets  can  be  obtained  contain- 
ing various  amounts  of  tlie  di'iiir. 

Apothesin.--Tiiis  is  a  new  synthetic  i)roduct  of  American  origin  and  is 
compounded  by  an  American  pharniaceutical  concern.  It  should  be  gratifying 
to  the  profession  to  see  what  great  strides  have  been  made  in  synthetic  chemis- 
try by  Ani(>riean  ehemists  in  tlic  last  few  years,  and  this  is  one  of  the  new 
drugs  which,  has  been  ])re])ared.    Apothesin  is  known  chemically  as  the  cinnamic- 
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fster  of  gamma-diethyl-amino-propj'l  alcohol  hydrochloricl,  with  the  following 
formula : 

II 

I' 
II-C-II 
H  I 

I1C/\CH  H  II  O       H  II  II  I 

I      II  I     I    II         I     I     I    I 

UC\yC C=  C-C-O-  ('-C-(VN-.H  CI 

c  I    I    I   I 

II  II  II  II  I 

II-C-H 

I 

II-C-II 

I 

II 

The  manufacture  of  synthetie  driio:s  by  Anieriean  elieiiiists,  such  as  apoth- 
esiii.  and  recently  proeain,  places  the  profession  in  a  ])osition  to  be  independent 
of  foreiprn  supplies,  of  which  we  have  partaken  so  liberally  in  the  past. 

Apoihcsin  occurs  in  small  white  crystals,  havinjj^  a  melting  point  of  137°  C. 
It  is  hi*?hly  soluble  in  water  and  readily  soluble  in  alcohol,  and  slio^htly 
soluble  in  ether  and  acetone.  A  solution  of  apothesin  is  neutral  to  litmus  and 
is  precii)itated  from  solution  by  the  ordinary  alkaloidal  and  alkali  reagents. 
The  best  results  are  obtained  when  the  solution  is  freshly  prepared  from  the 
tablet.  The  solution  is  quite  stable  and  will  keep  indefinitely  if  protected 
from  contamination.  Solutions  can  b(»  sterilized  by  boiling  for  several  minutes 
in  the  usual  way. 

Phifsiolo(/ic  Action. — Th(»  author  has  emi)loyed  this  drug  in  a  large  number 
of  nerve  blocking  injections  for  oral  surgery,  and  has  carried  out  experimental 
work  with  it,  but  can  only  speak  of  his  findings  uj)  to  the  present  time  as  his 
investigations  are  not  yet  complete.  It  seems  that  in  medicinal  amounts  it  has 
little  or  no  efTect  on  the  circulation  or  respiration,  and  from  observations  so 
far  made  it  has  a  much  lower  toxicity  than  cocain.  When  this  drug  is  in- 
stilled into  the  eye  it  does  not  afTect  accommodation,  neither  does  it  produce 
mydriasis  iu)r  increase  intraocular  pressure.     It  is  not  a  habit-forming  drug. 

To  summarize:    It  can  be  said  that: 

1.  It  dissolves  readily  in  alcohol  and  water. 

2.  It  forms  neutral  solutions. 

3.  It  can  be  sterilized  by  boiling. 

4.  It  can  be  combined  with  the  suprareiuil  extract,  etc. 

5.  It  is  less  toxic  than  cocain. 

i\.  It  is  not  a  habit -forming  drug. 

Dosufjf. — 1.  For  general  surgery  it  can  be  used  in  .25  to  2  per  cent  solu- 
tion. 2.  For  anoci-association  by  the  Crile  method,  a  .25  per  cent  solution 
will  suffice.     3'.  In  rhinolaryngology,  5  to  10  per  cent   solution.     4.  In  the 
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practice  of  ophthalmolo^-,  it  may  be  used  in  from  1  to  10  per  cent  solu- 
tion when  employed  for  topical  applications.  5.  For  oral  and  dental  surgery 
nerve  blocking:,  it  may  be  used  in  from  1  to  2  per  cent  solution. 

Note. — Apothesin  is  used  with  or  without  the  addition  of  adrenalin,  although 
in  most  cases  adrenalin  is  added,  which  not  only  intensifies  the  action  of  the 
anesthetic  but  prolongs  the  period  of  anesthesia.  The  duration  of  the  anes- 
thesia is  jj:overned  by  the  amount  of  adrenalin  contained  in  the  injecting  solu- 
tion. 

For  experimental  work  with  apothesin,  see  Chapter  XVII  on  **  Compara- 
tive Action  of  Various  Local  Anesthetic  Agents"  (page  283). 

Anesthesin. — This  is  ethyl-para-amidobenzoate  having  a  chemical  formula 
as  follows: 

NH2  C«  H,    .COOC2  H5 

This  drug  was  introduced  as  a  substitute  for  cocain,  and  is  a  white  crj^s- 
talline  powder  without  odor  or  taste,  soluble  in  alcohol,  but  only  slightly 
soluble  in  water.  It  is  i)repared  by  reducing  ethyl-pa ra-nitro-benzoate  with 
hydrochloric  acid  and  zinc.  It  has  a  melting  point  of  90°  C.  In  addition  to 
being  soluble  in  alcohol,  it  is  also  soluble  in  benzene  and  ether. 

Action  and  Vsrs. — It  is  used  as  a  local  anesthetic,  and  experimental  re- 
search has  shown  it  is  nontoxic  in  therapeutic  doses.  It  is  also  employed 
internally  in  the  treatment  of  gastralgia  in  doses  of  from  five  to  eight  grains. 
It  is  used  considerably  as  a  dusting  powder,  and  it  is  said  that  the  physio- 
logic activity  of  this  drug  is  e(|ual  to  that  of  orthoform.  It  is  free  from  any 
irritating  or  toxic  action.  Anesthesin  can  be  applied  to  delicate  tissues  without 
fear  of  producing  irritation,  and  has  the  power  to  render  nerve  tissue  in- 
sensible to  pain  when  it  comes  in  contact  with  it,  and  many  claim  it  is  superior 
to  orthoform  in  its  effect.  It  has  an  anesthetic  action,  but  does  not  produce 
as  deep  anesthesia  as  cocain,  and  it  does  not  possess  the  power  of  penetrating  the 
mucous  tissue  like  cocain.  Anesthesin  being  insoluble  in  water,  its  use  as  a 
hypodermic  injection  is  prohibited,  thereby  restricting  it  to  be  used  in  the  form 
of  direct  application  to  the  part. 

Anesthol. — This  is  a  local  anesthetic  which  is  in  a  liquid  state  and 
possesses  a  very  bitter  taste,  and  has  the  odor  of  ether.  It  was  used  several 
years  ago  in  dental  practice  in  Europe. 

Anestheticum.-  -This  is  a  local  anesthetic  which  has  been  used  in  dental 
practice  and  is  su])posed  to  ])e  a  compound  ccmsisting  of  cocain  in  ten  per 
cent  strength  in  ])henyl  acetate. 

Anaezol.-This  is  a  preparalion  which  contains  a  number  of  ingredients 
and  is  used  as  a  local  anesthetic.  In  addition  to  its  anesthetizing  power,  it 
is  also  antiseptic.  Ft  contains  the  following:  cocain,  boric  acid,  glycerin,  in- 
(liiro,  oil  of  wintergrcen.  oil  of  eucalyptus,  thymol,  alcohol,  menthol,  benzoic 
acid,  and  phenol. 
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Andolin. — This  is  a  local  anesthetic  solution  which  is  used  in  dental 
practice,  especially  in  Europe,  and  does  not  contain  cocain.  It  has  the  fol- 
lowing formula : 

Gm.  or  Mil 
Eucain  B. 
Stovain 
Suprarenin 
Physiological  salt  solution  q.s.  ad  100 


008 


Analgos. — This  compound  contains  a  number  of  ingredients  and  is  a 
local  anesthetic  used  in  dentistry.  It  has  the  following  formula: 

Gm.  or  Mil 
Phenol 
Thymol 
Menthol 
Aspirin 

Sodium  chlorid,  aii  1 

Cocain  hydrochlorid 
Alcoholis  dilutiim  95 

Anesthaine. — This  is  a  local  anesthetic  solution  which  is  ready  to  use 
and  contains  stovain,  antiseptics  and  water. 

Antipyrin. — This  is  phonyl-dimethyl-pyrazolon  phenazone,  and  possesses 
some  anesthetic  power,  but  it  does  not  produce  as  deep  anesthesia  as  cocain, 
and  is  less  toxic,  according  to  Heineck.  This  author  also  states  that  anti- 
pyrin is  valuable  in  obtaining  anesthesia  of  the  bladder.  It  has  also  been 
used  considerably  by  Lydston  as  a  local  anesthetic  in  genitourinary  diseases. 

Benesol. — This  is  a  local  anesthetic  combination  consisting  of  cocain  hy- 
drochlorid, phenol,  eucain-B,  menthol,  amyl  nitrite,  eucalyptol,  and  sterile  dis- 
tilled water.    This  combination  has  been  used  as  a  local  anesthetic  in  dentistry. 

Bonainsche  Blixture. — This  local  anesthetic  mixture  contains  equal  parts 
of  phenol,  cocain  hydrochlorid,  and  menthol,  and  in  addition  a  small  per- 
centage of  adrenalin  hydrochlorid. 

Braun's  Formulas. — The  four  following  formula*,  all  of  which  contain 
cocain,  have  been  recommended  by  Braun: 

Gm.  or  Mil 

1.  IJ  Cocain  hydrochlorid 

Buprarenin    1    per   cent    solution 

Physiologic  salt  solution  100 

2.  IJ  Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 

Physiologic  salt  solution  50 


IJ  Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 
Physiologic  salt  solution 

I(  Cocain  hydrochlorid 

Suprarenin  one  per  cent  solution 
Physiologic  salt  solution 


10 


Oo 
6 

05 
6 


Gm. 

or  Mil 

01 

00013 

000 

.—The  for 

(iiii.  or  Mil 

1  -50 

02 

02 

100 
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Braun*s  Tablets. — Tliesi*  tablets  are  used  for  producing  local  anesthesia 
ill  dentistry,  and  the  formula  is  as  follows: 

I>     (*oraiii  liy«lr(M'lil(»ri(l 
SujiriuvFiin  lnnato 
SiMlinin  chlorid 

Bunte-Morars  Local  Anesthetic  Combination. — The  formula  is  as  follo^^s: 

U      PriM'ain 

Sodium  clilor'ul 

Thviiml 

DistillMl  ir.(),  M.S.  :id. 

Add  one  minim  1    H^^H)  solution  suprarenal  extract  to  each  mil. 

Phenol. — Phenol  is  not  oidy  an  eseharotie  but  an  anestlietic,  and  is  UM-d 
in  many  loeal  anesthetie  combinations.  It  is  added  many  times  to  the  various 
eombinations  not  only  for  its  siitrht  anesthetie  properties  but  as  a  preservative. 
IMienol  is  known  ehemieally  as  ethyl-hydroxid,  and  has  a  eheniieal  fornnila  nf 

^'Ji.oir. 

It  is  nunle  synth(»tirally,  and  is  also  <lerived  from  eoal  tar  by  distillation. 
It  has  a  melting  point  of  40  (\.  and  is  a  eolorless  erystal-shaped  inas.s.  It 
has  a  bnrnin*;,  sweetish  taste  and  is  very  deli(|ueseent  in  air.  With  age  it 
assnm<»s  a  pinkisli  eolor  whirh  <loes  not.  however,  imlieate  impurity,  and  does 
not  alTeet  its  medieinal  aetion.  It  eoa^ndates  albumin  and  is  readily  soluble 
in  jrlyeerin.  It  is  soluble  one  in  twenty  [)arts  of  water.  It  is  employed  many 
times  by  the  dermatoiojrists  to  relieve  itehiufr,  and  in  one  i>er  cent  strength 
in  ointments.  A  solntion  of  1  to  Sr>()  jKirts  water,  will  j>revent  the  multiplica- 
tion of  bacteria. 

Chlcretone  (Chlorbutanol);  Aneson;  Anesin.— (*hloretone  is  ])roduced  by 
the  reaction  of  acetone  on  chloroform,  and  has  a  chemical  formula  of 

(H1,.(^()II).(MI,(1l3 

This  ay:ent  is  a  bx'al  anesthetic  an<l  i)()ssesses  a  weaker  action  than  co- 
cain.  and  in  addition  to  its  local  anesth(»tic  action,  it  is  an  internal  hypnotic. 
It  is  said  that  it  possesses  the  strenjrth  of  b(n*ie  acid  as  an  antisoptie.  It 
t»\ists  in  the  form  of  crystals  and  res(»mbles  camphor  somewhat  in  taste.  It 
is  only  slijrhlly  soluble  in  water  but  freely  soluble  in  jjlyeeriu  and  alcohol. 
It  acts  somewhat  simibir  to  chloral  u[)on  the  central  nervous  .system  and  is 
claimed  not  to  alVect  the  <*irculation  or  respiration.  Its  local  anesthetie  ac- 
tion lakes  mu<'h  lonjrer  to  develop  than  that  of  eoeain  hydrochlorid. 

Considerable  sti'(»ss  has  been  laid  upon  the  value  of  this  drup  as  a  seda- 
tive and  hy])notic.  It  is  not  a  habit-forminj?  druj».  It  is  used  in  many  local 
anesthetic  solutions,  not  only  for  its  anaesthetic  power  but  as  a  pre.se r vat ive. 
It  is  also  employed  in  I  lie  treatment  of  insoninia,  in  vomiting  in  spasmodic 
conditions,  and  also  as  an  introductory  to  general  anesthesia,  as  it  reduces 
excitement  and  allays  or  prevents  nausea. 
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Dosage, — It  can  be  used  hypodermically  as  a  local  anesthetic  in  a  satu- 
rated solution.    Internally  the  dosage  is  from  five  to  twenty  grains. 

COCAIN 

Origin  and  Introduction. — The  alkaloid  cocain,  which  is  obtained  from 
the  coca  plant,  called  the  erythroxylon  coca,  is  one  of  the  oldest  anesthetics 
in  use.  The  action  of  the  coca  plant  is  numbing  or  paralyzing,  and  has  been 
known  for  several  hundred  years.  The  history  of  cocain  has  already  been 
covered  in  detail  in  connection  with  the  history  on  anesthesia,  and  the  writer 
refers  the  reader  to  that  part  of  the  text.  However,  it  might  be  well  to  state 
here  that  the  small  green  leaves  of  the  erythroxylon  coca  plant  are  gathered 
and  dried,  and  it  is  from  these  leaves  the  alkaloid  cocain  is  obtained. 

In  the  year  1860  Niemann  and  others  published  literature  with  reference 
to  the  anesthetic  properties  of  cocain,  but  it  was  Koller  in  1884  who  intro- 
duced it  as  a  valuable  adjunct  in  surgery.  Among  Roller's  first  operations 
cocain  was  used  in  his  practice  of  ophthalmology.  After  Koller  intro- 
duced it  to  the  medical  profession,  the  report  of  its  use  and  action  soon 
.spread  throughout  the  world.  The  discovery  of  this  drug  and  its  action,  as 
a  local  anesthetic,  proved  to  be  the  basis  of  local  anesthesia.  This  drug  is  rec- 
ognized as  the  king  of  all  local  anesthetics  wlien  it  ccmies  to  rapidity  and 
intensity  in  the  production  of  local  anesthesia.  The  introduction  of  co- 
cain to  the  medical  and  dental  professions  was  a  stepping  stone  toward 
greater  things.  It  has  served  a  most  valuable  purpose  in  allaying 
or  blocking  the  sensibility  to  pain  during  operations,  but  the  toxic  prop- 
erties which  it  possesses  caused  numerous  reseai'ch  workers  to  search  for 
a  drug  which  was  endowed  with  anesthetic  properties  similar  to  fhose  of 
cocain,  but  yet  free  from  producing  severe  toxic  symptoms.  Numerous  re- 
search workers  have  contributed  to  this  im])ortant  link  in  anesthesia,  and  in 
modern  times  several  local  anesthetic  drugs  have  been  discovered  and  pre- 
sented to  the  medical  and  d(»ntal  professions  which  answer  the  same  purpose 
as  that  of  cocain,  and  are  far  less  dangerous,  among  which  we  may  mention 
proeain,  apothesin,  quinin  and  urea,  and  several  others  which  will  be  found 
I'lsewhere  in  the  text. 

Cocain  has  played  a  very  important  part  in  local  anesthesia  ever  since  its 
d'scorertf,  and  it  has  been  the  basis  of  practically  all  the  local  anesthetic  tab- 
lets and  solutions  offered  to  the  profession,  but  has  (jradnaJly  been  dis- 
carded for  local  anesthetic  ayents  which  are  not  nearly  so  tojric.  Very 
few  practitioners  are  employiny  cocain  today,  and  in  the  writer's  opin- 
ion the  time  is  not  far  distant  when  those  few  practitioners  who  are  now  ns- 
iny  it  will  employ  it  far  less  or  totally  discard  it.  Cocain  has  served  its  day, 
and  there  is  absolutely  no  reason  why  if  should  be  employed  when  we  have 
at  our  disposal  more  efficient  compounds.  Cocain  is  not  onhj  a  treacherous 
druy  but  a  protoplasmic  poison.  It  is  estremely  difficult  to  judye  the  dosaye 
which   different   patients  can   tolerate    without    displaying    toxic   symptoms,    in 
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view  of  the  fact  that  nmny  people  possess  an  idwsyncrasxj  for  it.  When  wo 
consider  the  large  quantity  of  solution  necessary  to  block  various  nerve  trunks, 
one  would  not  dare  to  inject  a  solution  of  coeaui  in  the  same  manner  as  he 
would  such  anesthetics  as  procain,  apothesin,  quinin  and  urea,  etc.  When  we 
inject  a  solution  for  the  purpose  of  blocking  a  nerve  trunk,  it  is  quite  dif- 
ferent from  injecting  a  small  quantity  of  the  solution  around  a  tooth  in  the 
gum  tissue  or  peridental  membrane,  for  the  reason  that  more  solution  is 
required  to  block  nerve  trunks  than  is  necessary  by  the  submucous  method. 
Furthermore,  when  the  solution  is  injected  at  a  distant  point  from  the  field  of 
operation,  as  is  the  case  wuth  nerve  blocking,  all  the  drug  is  absorbed  and 
enters  the  circulation;  whereas,  if  the  solution  is  injected  by  the  submucous  or 
peridental  method,  less  quantity  of  the  drug  is  absorbed  on  account  of  the  in- 
jection being  made  at  the  site  of  operation,  and  some  of  it  is  lost  in  the 
hemorrhage. 

Chemistry;  Physical  Properties;  Compounds. — Cocain  is  an  alkaloid  ob- 
tained from  the  erythroxylon  coca.  Its  chemical  name  is  benzoyl-ecgonin- 
methyl-ester  with  the  following  formula: 

-CII CII.COOCH, 

I 

CII.OCCcH^CO) 


It  consists  of  colorless  prismatic  crystals  having  a  fusing  point  of  98°  C. 
It  appears  in  large  colorless  prisms  possessing  a  bitter  taste,  and  producing 
first  a  tingling,  later  followed  by  profound  numbness  of  the  tongue.  The 
alkaloid  cocain  is  soluble  in  1  in  GOO  parts  w^ater;  therefore,  the  alkaloid  itself 
is  used  very  little  for  medicijial  i)urposes.  It  benumbs  the  sense  of  taste,  in- 
hibits pain,  but  the  sense  for  heat  and  cold  is  not  diminished.  Stock  solu- 
tions containing  cocain  do  not  keep  well  and  in  time  will  disintegrate. 

Many  unethical  secret  preparations  have  been  placed  on  the  market,  and 
in  many  cases  cocain  has  been  the  local  anesthetic  employed,  but  the  ad- 
vent of  the  Harrison  Federal  Antinarcotic  Law  has  put  a  stop  to  such  prac- 
tice. Stock  solutions  can  be  preserved  by  adding  one  per  cent  of  boric  acid 
or  one-tenth  per  cent  of  salicylic  acid,  or  Vi  to  V2  P^^  ^^^^  ehloretone,  or  by 
employing  canii)lior  water  as  the  vehicle.  When  stock  solutions  are  kept  on 
hand,  or  wlien  a  solution  which  contains  cocain  is  boiled,  it  breaks  up  into 
methyl  alcohol,  benzoic  acid  and  ecgonin,  as  is  illustrated  in  the  following  for- 
mula: 

(\JL,X(),    -2ILO=Cyi,,N03    ^^H,OH  -C,H,COOH 
Cocain  Ecironin       ^Methyl       Benzoic 

alcohol  acid 

It  will  be  seen  from  the  above  formula  that  it  would  be  unwise  to  inject  a 
stock  solution  containing  cocain  or  to  subject  the  solution  to  boiling.     This 
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being  the  case,  it  adds  greatly  to  the  inferiority  of  eoeain  as  a  local  anesthetic, 
for  the  reason  that  a  freshly  prepared  solution  made  from  tablets  cannot  be 
boiled  to  insure  alsolute  sterility.  The  alkaloid  cocain,  as  previously  pointed 
out,  is  only  slightly  soluble  in  water;  therefore,  salts  of  the  alkaloid  are  em- 
ployed, and  the  compound  which  is  generally  selected  is  cocain  hydrochlorid, 
which  is  soluble  in  one-half  part  of  water;  it  is  also  soluble  in  alcohol,  chloro- 
form, and  glycerin.  The  hydrochlorid  appears  in  colorless,  transparent  crys- 
tals or  a  white  crystalline  powder,  which  possesses  a  slightly  bitter  taste,  is  odor- 
less, and  resembles  the  alkaloid  cocain  in  producing  a  tingling  sensation  when 
applied  to  the  tongue,  which  is  quickly  followed  by  profound  numbness  of  sev- 
eral minutes'  duration.  It  is  also  permanent  in  the  air,  thus  retaining  its  natu- 
ral color.  Cocain  hydrochlorid  is  the  compound  usually  selected  for  hypo- 
dermic injections,  if  cocain  is  the  local  anesthetic  to  be  employed. 

Tests. — The  operator  can  make  the  following  tests  very  easily,  which  will 
enable  him  to  detect  the  presence  of  cocain  in  any  solution  which  containis  it. 

1.  Take  a  test  tube  containing  one  mil  of  the  suspected  solution,  and  add 
five  minims  of  a  picric  acid  solution,  which  will  give  a  yellow  precipitate,  if 
cocain  is  present. 

2.  Place  one  mil  of  the  suspected  solution  in  a  test  tube  and  add  a  few 
minims  of  iodin,  which  has  been  dissolved  in  potassium  iodid  solution,  and  it 
will  give  a  red  precipitate  if  cocain  is  present. 

3.  A  third  test  is  to  boil  the  suspected  solution  in  a  test  tube  for  several 
minutes  with  sulphuric  acid,  then  neutralize  with  the  hydroxid  of  potassium, 
and  then  add  a  few  minims  of  ferric  chlorid,  and  if  cocain  is  present,  ferric 
heiizoate  is  precipitated,  which  is  a  bi-ownish  yellow. 

Alkalies  produce  a  white  precipitate  which  is  soluble  in  ether  or  alcohol. 

Physiologic  Action  and  Uses. — Cocain  paralyzes  the  terminal  nerves  when 
it  is  applied  directly  to  or  injected  in  or  near  nerve  tissue,  producing  a  loss  of 
sen.sation  and  causing  an  area  of  isch(»niia  which  is  brought  about  by  the  vaso- 
con.striction  of  the  arterioles.  When  it  is  applied  to  the  mucous  membrane,  the 
'( mbrane  immediately  assumes  a  pale  condition  from  the  constriction  of  the 
blood  ve.s.sels.  This  constriction,  however,  lasts  for  a  short  period  and  is  fol- 
lowed by  vaso-dilatation.  When  the  local  anesthetic  solution  containing  co- 
cain is  injected  by  the  perineural,  endoneural  or  terminal  method,  the  cocain 
has  the  power  of  producing  a  blocking  of  the  sensory  nerve  fibers  so  as  to  in- 
hibit afferent  sensory  impulses  from  reaching  the  brain.  It  is  a  mydriatic 
which  acts  both  centrally  and  locally,  and  the  dilatation  which  is  produced  is 
not  so  pronounced  as  that  produced  by  atropin,  and  the  reaction  to  light  is 
not  abolished.  When  cocain  is  taken  into  the  system  it  first  produces  stimula- 
tion, which  is  followed  later  by  depression  of  the  nervous  system,  fiist  affect- 
ing the  brain,  and  gradually  extending  to  the  spinal  cord  and  medulla.  In 
most  eases  the  spinal  cord  is  not  stimulated  until  the  brain  stimulation  has 
subsided  and  a  state  of  depression  has  supervened.  On  account  of  this  fact,  a 
combination  of  symptoms  may  be  present,  that  is,  both  stimulating  and  de- 
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pressing  symptoms.  Large  doses  result  in  ineohcrent  speech  and  delirium, 
which  may  he  followed  by  convulsions  and  coma.  Additional  doses  of  this  drug 
cause  an  increase  in  the  heart  action  and  also  in  arterial  pressure,  while  toxic 
doses  bring  about  a  slow,  soft,  weak  or  thready  pulse,  characterized  by  a  very 
low  arterial  tension.  The  stimulation  of  the  brain  is  manifested  by  increased 
psychic  activity,  loss  of  the  sense  of  fatigue  and  insomnia,  as  well  as  muscular 
irritability. 

Coca  in  has  an  almost  universal  action  upon  all  tissue,  that  is  first  stimu- 
lating it,  and  later  on  causing  a  paralysis.  When  the  salts  of  coeain  are  in- 
jected, they  are  almost  immediately  absorbed,  or  when  coeain  is  applied  to 
the  mucous  membrane  it  is  taken  up  very  quickly,  thus  entering  the  blood 
stream.  It  is  not  absorbed  by  the  unbroken  skin.  In  view  of  the  fact  that  it 
is  absorbed  so  quickly  when  apj)lied  to  a  mucous  surface,  we  have  the  reason 
why  so  many  cases  of  collapse  follow  its  introduction.  It  not  only  possesses 
a  marked  action  upon  nerve  tissue,  but  it  also  exerts  a  great  influence  upon 
other  forms  of  protoplasm.  This  drug  possesses  a  somewhat  different  action 
upon  different  individuals.  With  some  people  it  first  causes  stimulation,  caus- 
ing them  to  laugh,  sing,  or  possess  great  ideas  and  to  express  themselves 
freely  with  reference  to  the  trials  and  tribulations  of  life.  It  decreases  pain, 
and  it  is  through  this  channel  that  people  become  addicted  to  the  drug. 

Its  princii)al  use  in  the  practice  of  medicine  and  dentistry  is  that  of  a 
local  anesthetic.  It  has  been  employed  in  the  past,  but  not  so  much  at  the 
present  time  in  ophthalmology,  or  by  ear,  nose  and  throat  specialists.  Some 
eye,  ear,  nose  and  throat  specialists  prefer  this  drug  to  its  substitutes  on  ac- 
count of  the  fact  that  it  produces  a  much  quicker  and  deeper  anesthesia,  l)Ut 
this  one  excellent  feature  is  counterbalanced  by  a  countless  number  of  dis- 
advantages. Excellent  results  can  be  obtained  by  the  proper  employment  of 
proeain,  apothesin,  and  other  local  anesthetic  agents  in  eye,  ear,  nose  and 
throat  surgery.  There  seems  to  be  little  ground  for  employing  it  at  all  in 
modern  surgery.  The  promiscuous  use  of  this  drug,  and  in  some  cases  even 
its  restricted  use,  has  led  patients  to  become  addicted  to  the  habit  of  taking  it. 
It  is  one  of  the  most  seductive  of  the  drugs  that  are  taken  habitually,  and  its 
effects  upon  an  individual  are  most  appalling  and  disastrous.  It  is  unwise  to 
prescribe  this  drug  for  a  patient  to  use  at  the  home,  whether  it  is  employed 
internally,  tis  a  gargle,  mouth  wash  or  spray.  When  a  five  or  ten  per  cent 
solution  is  ap])licd  to  the  mucous  membrane  of  the  mouth  or  nasal  cavity,  it 
I)roduces  very  (juickly  anemia  of  the  surface  and,  at  the  same  time,  the  sensi- 
tiveness of  the  mucous  nienil)rane  to  pain  is  abolished  to  the  extent  of  the 
I)enetration  of  the  drujr.  Ophthalmologists  apply  it  to  the  eye  in  from 
one  to  four  per  cent  solution.  It  is  applied  to  the  mucous  membrane 
of  the  soft  pal.itc  antl  to  the  anterior  and  posterior  pillars  of  the  tonsils,  by 
swabbing  with  a  five  or  \vn  per  cent  solution,  or  in  some  cases  the  gauze  on 
the  applicator  can  be  moistened  in  a  solution  of  1  1000  adrenalin  hydro- 
chlorid.  and  then  i)assed  in  the  coeain  crystals  and  carried  to  the  nasal  mucous 
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mombrane  or  to  the  tonsillar  region,  and  painted  carefully  upon  the  tissue. 
However,  this  is  not  to  be  recommended  for  use  in  a  promiscuous  way,  for  the 
reason  that  considerable  cocain  may  be  swallowed  by  the  patient  and  toxic 
symptoms  result.  The  moistening  of  the  swab  with  a  five  or  ten  per  cent  so- 
lution of  cocain,  which  contains  sufficient  adrenalin  to  cause  vaso-constriction, 
is  much  better.  Cocain  packs  are  also  used  considerably  by  rhinologists  for 
producing:  anesthesia  of  the  nasal  mucous  membrane  and  bone.  It  is  the 
writer's  experience  that  excellent  results  can  be  secured  by  using  procain  in 
this  manner  for  these  operations,  thereby  eliminating  to  a  great  extent  the 
toxic  symptoms  which  many  times  follow  the  use  of  cocain. 

Cocain  is  also  used  for  its  astringent  action  in  treating  acute  cases  of 
eoryza  or  other  inflammations  in  the  nasal  cavity,  and  nasal  breathing  is 
rendered  easier  by  reducing  the  swollen  tissue  covering  the  nasal  septum  and 
turbinated  bones. 

The  api)lication  of  a  cocain  solution  to  ulcerated  areas  has  been  employed 
in  the  treatment  of  laryngeal  tuberculosis  or  other  throat  affections,  such  as 
.syphilis,  which  cause  painful  deglutition.  However,  in  the  treatment  of  these 
cases  good  results  have  been  obtained  by  blocking  the  superior  laryngeal  nerves. 
It  is  likewi.se  used  as  an  antiemetic  when  vomiting  is  caused  by  local  irritation. 

The  formuhe  of  the  various  tablets  and  solutions  that  are  on  the  market 
will  be  found  in  Chapter  XV. 

The  addition  of  adrenalin  or  synthetic  suprarenin  to  a  cocain  solution 
greatly  enhances  the  action  of  the  cocain,  and  this  is  used  for  two  reasons, 
first,  that  it  causes  a  vaso-constriction  of  the  arterioles  locally,  thus  causing 
an  area  of  ischemia,  which  greatly  reduces  the  amount  of  hemorrhage,  and, 
snotul,  it  materially  lessens  the  activity  of  absorption  of  the  anesthetic,  which 
makes  it  safer. 

Toxicity  and  Dosage.— The  action  of  cocain  upon  the  tissue  is  that  of  a 
protoplasmic  poison,  and  one  can  not  always  judge  the  nontoxic  dose,  and  its 
after-effects  do  not  always  depend  upon  the  amount  injected.  Since  suprare- 
nal extract  has  been  added  to  cocain  solution,  its  toxic  action  has  been  greatly 
reduced,  inasmuch  as  the  epinephrin  greatly  reduces  the  amount  required  to 
])roduce  anesthesia  and,  on  the  other  hand,  inhibits  rapid  absorption  into  the 
tissue.  In  other  words,  the  vaso-constriction  which  has  occurred  causes  the 
cocain  to  enter  the  system  very  slowly,  thereby  allowing  a  greater  amount  to 
be  inject*Ml.  When  a  sufficient  amount  of  the  drug  enters  the  blood  stream, 
acute  cocain  poisoning  is  produced.  Cocain  is  not  only  a  treacherous  drug,  hut 
a  dangerous  one,  for  the  reason  that  its  action  upon  various  individuals  varies 
so  greatlff.  Som.e  individuals  can  tolerate  much  more  of  the  drug  than  others, 
but  when  it  is  injected  into  certain  patients  who  are  apparently  able  to  tolerate 
the  average  dose,  we  are  confronted  by  alarming  symptoms  of  collapse  a  few  mo- 
ments following  its  injection.  Many  people  po,ssess  an  idiosyncrasy  for  this 
drug,  and  it  .should  aUrays  he  given  with  caution,  even  in  apparently  normal 
ptrsons, 

Cocain  poisoning  manifests  itself  in  many  instances  within  a  few  moments. 
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or  rvvn  wliil(»  tlu*  in.j<M'tion  is  heiii^'  iiiach».  Tho  patient  beconiw?  uneasy,  n-stlesw, 
feels  nauseated,  ])resents  an  aneniie  ay)i)earanee,  with  a  marked  fall  in  blood 
pressure,  dilated  pupils,  elaininy  skin,  cold  perspiration,  vertigo,  muscular 
twiteliin^  wliieh  may  lie  eomhined  with  eonvulsions,  depressed  respiratory 
movement,  numbness,  air  hunj«;er,  visual  halhieinations,  a  rapid,  weak  and 
thready  pulse,  syneope,  eoma  and  death. 

The  streufi^th  of  the  eoeain  solution  employed  in  most  eases  varies  from 
one-(|uarter  to  five  per  eent,  the  variation  heinj?  in  accordance  with  the  rapid- 
ity of  absorption  and  the  dejrree  of  elTeet  desired,  and  the  total  (juantity 
administered  siiould  always  be  limited  with  due  rejrard  for  safety.  The  maximum 
qnaniitii  of  this  dnttj  which  is  nUowtd  to  enter  the  circulation  should  nevtr  tx- 
rt  <d  one-quarter  of  a  (jrain.  Kven  the  injection  of  this  amount  has  caused  colla])Sff 
Inuulreds  of  times,  and  it  is  in  ])ati(>nts  whom  we  least  suspect  tliat  such  undesira- 
ble results  follow.  ()ne-(|uarter  of  a  jrrain  siiould  be  the  limit  in  the  routine  uw? 
of  eoeain  by  hypodermic  injeetions.  However,  if  the  solution  is  injected  by  tlur 
submucous  or  peridental  method  anuind  the  tooth  and  the  tooth  extracted,  or  if 
the  operation  should  b(»  upon  tissues  where  incision  will  cause  hemorrhajre,  a 
jrreater  amount  ean  b*»  injected  as  some  of  th(»  drujr  is  lost  in  tlie  iiemorrhajri'. 
This  drujr  is  to  be  employed  in  dental  praetiee,  as  a  rule,  in  one  per  cent  solution 
for  hypodermic  use.  Wood  rei)orts  the  death  of  a  j^irl,  eleven  years  of  at;e. 
wliieh  resulted  in  forty  seconds  following;  a  hypodermic  injection  of  twelve 
minims  of  a  four  per  eent  solution,  which  is  equivalent  to  about  one-half 
jrrain.  Ivi<l  re])orts  a  <leath  whi<'h  was  caused  by  the  application  of  twenty 
minims  of  a  five  per  cent  solution  to  tin*  jrum  tis.sue.  Frost  reports  a  ease  in 
wliieh  one  minim  of  a  one  jier  cent  solution  in  the  eye  caused  intense  poisoii- 
in«r.  Stevens  reports  a  case  in  whieii  four  minims  of  a  tliree  and  a  half  i>er 
cent  solution  caused  violent  convulsions.  Numerous  other  deaths  are  on 
record  as  bavin*?  been  caused  by  this  druj?. 

The  author  has  had  several  cases  in  his  own  practice  which  developed 
alarminjj:  symptoms,  and  he  has  been  called  in  on  .several  occasions  to  assist 
fellow  pra<'titioners  in  the  treatment  of  cases  of  shock  and  collapse  followinj: 
ihe  injection  of  this  dvw^. 

Iti  is  true  that  idiosyncrasy  must  account  for  the  occurrence  <»f  such 
cases.  Knowinjr  that  many  people  j)oss(»ss  this  idiosyncrasy  for  eoeain.  it  should 
stimulate  us  to  be  on  the  alert  an<l  to  exerci.se  the  jrreatest  care  and  discrimi- 
nation in  its  em])loyment.  Perhaps  it  would  be  better  not  to  employ  it  at  all 
in  these  mo(b»rn  <lays,  for  the  reason  that  there  is  really  no  excuse  for  usinj? 
it.  Then'  are  many  ready  made  commercial  .solutions  on  the  market,  and  it 
is  safe  to  say  that  in  many  of  th(»m  eoeain  is  the  basis  of  their  formulas,  and 
ihere  is  absolutely  no  ixmnl  reason  why  any  (|ualified  practitioner  should  use 
any  pre])aration  unless  he  knows  (»xactly  what  it  contains.  While  we  must 
admit  that  many  of  these  local  anesthetic  solutions  have  merit,  all  ethical 
[^reparations  should  have  th(»  formula  stamped  thereon.  This  not  only 
elevates  the  standinyr  of  the  manufacturer  in  the  eyes  of  the  profession,  but 
it  places  the  dental  practitioner  (»n  his  jruard  should  the  formula  contain  a 
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druji:  which  is  so  toxic  and  powerful  as  that  of  cocain  or  its  toxic  substitutes. 
(For  research  work  on  local  anesthetics,  see  Chapter  XVII  on  ''Comparative 
Action  of  Various  Local  Anesthetic  Agents.'') 

Treatment. — The  treatment  of  cocain  poisoning  will  be  found  in  Chapter 
XXXVI  under  collapse,  shock,  etc. 

Codrenin. — The  preparation  put  out  under  the  name  of  codrenin  contains 
cocain  hydrochlorid  as  the  anesthetic.  Two  different  preparations  are  made 
and  used  for  dental  anesthesia.  In  addition  to  the  cocain  hydrochlorid,  the 
solution  contains  adrenalin  and  chloretone,  the  latter  being  added  as  a  pre- 
servative. It  is  marketed  in  glass  stoppered  bottles  in  two  strengths,  one 
containing  two  per  cent  of  cocain  hydrochlorid  in  adrenalin  hydrochlorid,  and 
1  15,000  solution,  and  is  preserved  with  chloretone;  w^hile  the  other  solution 
contains  one  per  cent  of  hydrochlorid  in  adrenalin-hydrochlorid  1/5,000  solu- 
tion and  is  preserved  with  chloretone.  It  is  stated  that  codrenin  in  stock 
solution  is  not  permanent,  but  the  adding  of  chloretone  greatly  assists  in  pre- 
venting rapid  disintegration.  The  bottle  containing  this  compound  should  be 
protected  from  the  air  which  causes  contamination  and  disintegration  of  its 
contents.  When  the  compound  turns  dark  red  or  brown,  it  should  be  dis- 
carded. 

Conducto  Tablets. — This  is  a  local  anesthetic  tablet  in  which  all  the  con- 
stituents have  been  scientifically  combined,  that  is,  the  local  anesthetic  procain, 
the  vaso-constricting  agent,  sui)rarenin,  and  Ringer's  constituents  which  are  so- 
dium, calcium  and  potassiiuu  chlorids.  This  tablet  renders  an  isotonic  Ringer  so- 
lution together  with  the  suprarenin  and  anesthetic  when  added  to  sterile  distilled 
water. 

Dentalone. — This  is  a  dental  local  anesthetic  which  is  used  especially  for 
the  treatment  of  exposed  or  irritated  pulps,  sensitive  tooth  sockets,  sensitive 
dentin,  etc.  It  contains  thirty  per  cent  of  chloretone  and  has  the  following 
formula: 


Oil    of   birch 

12  minims 

Oil  of  cinnamon 

50      '* 

Oil  of  cloves 

300      ^* 

Clilorotone 

175      *' 

Eucain-A  (Alpha  Eucain). — This  is  a  comijoiind  which  is  known  clietni- 
cally  as  hciizoyl-melhyl-tetra-oxy-piperidin-carboxylic-metliyl-ester  and  its 
formula  is: 

CH3 

I 

/o.corjT, 
\('00(;ti. 
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The  baso-forming  eucain-A  is  closely  associated  with  that  of  cocain,  and  is 
used  as  a  local  anesthetic,  is  much  cheaper  than  cocain,  and  is  claimed  to  be  a 
much  safer  drujr.  It  is  prepared  synthetically  and  forms  colorless  prisms,  and 
lias  a  melting  point  of  104^  C.  The  base  eucain  is  almost  insoluble  in  water, 
th(»refore  the  hydrochlorid  is  employed  for  hypodermic  injections  as  a  local  anes- 
thetic. The  hydrochlorid  is  soluble  in  about  one  to  ten  parts  water,  and  is 
not  decomposed  by  heat  during  the  process  of  sterilization.  This  product 
is  superior  to  cocain,  in  that  it  can  be  boiled  and  produces  almost  as  deep 
anesthesia  as  cocain,  and  is  considered  to  be  less  toxic.  It  seems  to  have  less 
toxic  action  than  cocain  upon  the  heart,  but  in  many  cases  general  toxic 
sym])toms  have  developed  which  in  certain  respects  resemble  symptoms  of 
strychnin  poisoning.  It  is  for  this  reason  that  many  practitioners  have  pre- 
ferred a  much  safer  drug. 

Eucain-B  (Beta-Eucain). — This  compound  is  known  as  Benzyl-vinyl,  diace- 
tone-alkamin-hydrochlorid,  with  the  following  formula: 

C II, C  '1 1 CH, 


*3 


NH.IICL  CII.O(COC„H,) 


CIL C CH 


*3 


CII3 

Eucain-B  is  a  white  crystalline  powder,  having  a  melting  point  of  263^  C. 
It  is  odorless,  and  is  soluble  in  the  following  percentages  in  the  various  ve- 
hicles: 

In  water,  3.5  per  cent. 

Alcohol,     3.5  per  cent. 

Glycerin,  2.0  per  cent. 

Eucain-B  docs  not  produce  as  much  irritation  as  eucain-A.  Eucain-A  was 
first  prcinu'cd  synthetically,  but  did  not  meet  with  very  much  favor  on  ac- 
count of  its  irritating  })ro})crtics,  and  later  on  eucain-B  was  synthetically 
l)rcj)arc(l,  wlii<-h  was  i)ractically  without  irritating  properties,  was  less  toxic, 
and  for  a  \\m?  was  a  very  popular  drug.  The  synthetic  preparation  of  eu- 
cain was  a  decided  advance  in  synthetic  chemistry,  for  the  reason  that 
tlie  j)rofession  was  furnished  with  a  drug  that  contained  less  toxic  i)ower 
than  cocain. 

After  tlic  discovery  of  beta  eucain,  the  alpha  cocain  was  discarded  and 
its  niamifactiire  diseonliiiued.  Tlie  base  wliich  forms  beta-eucain  is  prac- 
lically  insoluble  in  waler,  therefore  the  hydrochlorate  is  employed,  and  as 
will  be  seen  from  the  above  list  of  vehicles,  it  is  soIu])le  in  water  to  an  extent 
of  .*).;■)  ])ei'  cent.  However,  this  was  a  disadvantage  as  .stronger  solutions 
were  many  times  recjuired  before  eucain  lactate  was  manufactured,  which  is 
soluble  in  watei*  to  the  extent  of  twenty-two  i)er  cent.  Eucain  lactate  is  a 
wliite  i)ow(ler  and  is  endowed  with  a  very  bitter  taste.     Solutions  of  eucain 
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lactate  injected  hypodermically  for  surgery  are  practically  nonirritating  to 
the  tissues,  but  produce  vaso-dilatation.  It  does  not  produce  as  deep  anes- 
thesia as  cocain,  besides  the  duration  is  shorter,  even  if  suprarenal  extract 
is  added  in  the  same  amount  with  each  drug. 

Vinci  has  done  a  good  deal  of  research  work  with  this  drug  and  claims 
it  is  one-third  to  one-fifth  as  toxic  as  cocain.  Other  research  workers 
f^y  it  is  one-half  to  one-third  as  toxic  as  cocain;  all  agree,  however, 
that  it  does  not  possess  the  toxic  power  of  cocain.  The  experience  of  the 
writer  has  been  that  beta-eucain  solutions  are  much  less  toxic  than  cocain 
hydrochlorid  solutions,  and  he  has  frequently  injected  as  much  as  four  grains 
of  this  drug  for  oral  surgery  operations,  and  has  never  observed  the  unto- 
ward and  toxic  symptoms,  which  have  occurred  when  even  a  small  amount  of 
cocain  has  l)een  injected  in  a  number  of  cases. 

Solutions  of  ])eta-eucain  may  be  kept  for  several  weeks  without  deteriora- 
tion. The  solution  can  be  boiled,  which  is  a  great  advantage.  The  vaso- 
dilatation of  the  arterioles  caused  by  beta-eucain  many  times  brings  about 
an  increased  hemorrhage,  and  severe  postoperative  hemorrhage  may  ensue. 
This  holds  true,  however,  only  when  the  drug  itself  is  injected;  but  since  the 
discovery  of  suprarenal  extract,  and  when  a  proper  amount  has  been  added 
to  the  solution  and  injected,  it  overcomes  this  difficulty.  This  drug  has  never 
been  used  to  any  extent  in  the  practice  of  ophthalmology,  but  it  is  employed 
considerably  in  operations  for  general  and  oral  surgery  and  operative  dentis- 
try. It  takes  longer  for  it  to  anesthetize  the  tissue  than  procain  or  cocain, 
and  it  is  used  in  a  much  weaker  solution  than  procain.  There  is  no  question 
but  what  beta-eucain  serves  a  good  purpose  and  up  to  the  time  of  the  discovery 
of  such  agents  as  procain,  aj)othesin,  ([uinin  and  urea,  it  was  no  doubt  the 
most  satisfactory  and  the  safest  substitute  for  cocain.  In  brief,  its  advan- 
tages may  be  pointed  out  as  follows:  It  is  less  toxic  than  cocain  hydrochlorid. 
The  duration  of  anesthesia  is  highly  satisfactory,  inasnuich  as  the  anesthesia 
lasts  much  longer  than  a  solution  containing  an  (Mjuai  amount  of  procain,  and 
it  possesses  little  or  no  irritating  action  upon  the  tissues,  and  the  postoperative 
results  in  most  cases  are  satisfactory. 

The  formula  given  below  was  at  one  time  used  quite  extensively  and  is 
recommended  by  Braun : 

Gni.  or  Mil 
Ife 


Sodium  c'hlorid  0 

Euoain  beta  0 

DistilhMi  water  100 


It  will  be  found  that  a  one-half  per  cent  solution  of  beta-eucain  is  sufficient 
for  such  operations  as  are  done  in  connection  with  oral  surgery,  dentistry, 
and  for  such  general  surgical  operations  as  appendicitis,  hernia,  etc. 

Eucain  Lactate. — This  synthetic  anesthetic  preparation  is  far  more  solu- 
ble in  water  than  either  eucain- A  or  eucain-B  and,  at  the  same  time,  possesses 
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all  the  otlMT  properties  of  beta-eueain  hydroehlorid.     It  has  the  followin*; 
solubility  at  onliiiary  temperature: 

When  (lissolved  in  water 22  per  cent. 

**  **  **   aleobol 11    per   cent. 

Kueain  lactate  has  the  folhAviiifr  formula: 

(11.  0.  (X).  (\J\, 

ii..(;  ni.. 

'I  I 

cu.      !  I 

\    i        cii!  rii, 

(V\        / 

cu,         \n.(*H,rir(()ii).rooii 

When  this  white  crystalline  pow<ler  is  dissolved  in  water  it  renders  the 
solution  alkaline.  It  is  claiuKMl  llutt  tliis  compound  is  a  nonirritant  to  the 
tissue  and  is  re<*ommen(hMl  to  be  used  in  the  followinj^  percentajre  solutioiLs: 

Loeal  anesthesia  in  dentistry  (block  anesthesia),  1  to  2  per  cent  sol. 
For  surjrery  of  ear,  nose.  an<l  throat,  5*'  12  '*       ** 

For  ophthalmie  surjrcry.  1"    3*'       '*       '* 

Infiltration  or  terminal  anesthesia.  .1**   .5  "       "        *' 

Kueain  hu-tate  is  preferable  to  eueain-r>,  not  only  because  of  its  greater 
solubility,  but  in  view  of  the  fact  tiiat  it  <loes  not  cause  tissue  irritation,  and 
last,  but  un\  least,  it  possesses  all  the  anesthetic  pro])erties  of  beta-eueain  hy- 
drochlorid.  Tins  anesthetic  shouhl  be  injected  in  an  isotonic  vehicle,  which 
conforms  to  physiiilo^ic  laws  and  functions  of  the  livinj?  cell. 

Eudrenin.-  This  local  anesthetic  at  tuie  time*  was  used  to  some  extent  in 
dental  practice.  It  was  dis])ensed  in  ampuh's  containinfr  one  mil  which  was 
used  by  the  hypodermic*  method.     Each  ampule  contained  the  following: 

Pita-iurnin  hyilnirliloritl  O.n(»2o  jjm. 

A.lr.iKiliii   rlili.rM  O.OOdl    ** 

I*liy».ii>Io;;ii*  smI'mic  Sdiutinn         1.  " 

The  adrenalin  cidorid  employed   is  the   1    10,000  solution. 

Euroform  Paste.  Tin's  is  an  etiicient  dental  anodyne  and  is  used  for 
wound  packinjr  in  such  operations  as  are  followed  by  j)ostoperative  pain 
causi'd  by  laceration  of  the  iissu<*s  an<I  exposure  ot  the  alveolar  process  fol- 
lowinjr  the  extraction  of  teeth  or  other  oral  operations.  Many  times,  follow- 
iii«r  such  opcnr. lolls  the  terminal  nerve  endinjrs  arc  exi)oscd,  and  when  this 
is  the  case  the  patient  sulTers  excruciatinir  pain.  This  compound  is  not  only 
used  as  a  i^alliative  measure,  but  it  also  stimulates  healing  as  the  preparation 
contains  iodin  wliidi  stimulates  cell  repair.  On  the  other  hand,  the  ortho- 
form  which  it  contains  ]»roduccs  a  sli^dit  local  anesthesia  which  lasts  for  sev- 
t  ral  liouis  folhjwinir  the  a|»plii'ation  of  the  drug.    It  is  applied  by  saturating 
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sterile  gauze  with  the  paste  and  packing  it  into  the  tooth  socket.     It  should 
not  be  left  longer  than  twenty-four  hours. 

Euroform  paste  consists  of  the  following,  which  is  the  formula  of  Dr. 
J.  P.  Buckley  : 


Orthoform 

3i 

Petronol 

5  iiss 

Europhen 

3  iss 

White  petrolatum 

3  iiss 

Holocain  Hydrochlorid.— This  drug  is  not  only  a  local  anesthetic,  but 
an  antiseptic,  and  with  this  added  property  its  solution  will  keep  indefi- 
nitely. It  is  a  synthetic  preparation  and  was  introduced  to  the  profession  in 
1897.  Investigations  of  this  drug  were  made  in  the  Johns  Hopkins  Hospital, 
in  order  to  determine  its  antiseptic  value,  and  it  was  found  that  it  exerted 
a  distinct  antiseptic  power  upon  ordinary  pus-producing  bacteria,  and  it  was 
also  found  that  these  bacteria  lost  their  vitality  at  the  end  of  twenty-four 
hours  when  injected  with  a  one  per  cent  solution,  and  yet  the  same  pus-pro- 
ducing organisms,  when  placed  upon  agar,  were  able  to  grow  when  subjected 
to  a  five  per  cent  solution  of  holocain.  Its  source  is  similar  to  that  of  phenace- 
tin,  and  many  times  the  compound  holocain  has  been  contaminated  with 
phenacetin. 

This  compound  occurs  in  colorless  crystals,  neutral  or  slightly  alkaline, 
melting  at  189°  C.  It  is  slightly  bitter,  odorless,  and  produces  numbness 
when  applied  to  the  tongue.  It  is  soluble  in  fifty  parts  of  water,  and  when 
boiled  in  a  glass  vessel,  which  contains  alkali,  the  solution  becomes  turbid, 
owing  to  the  elimination  of  the  free  base  which  is  alkaline  in  reaction. 

Holocain  is  a  local  anesthetic  very  much  like  cocain,  in  that  it  produces 
a  quicker  anesthesia  than  cocain,  and  in  addition  is  slightly  antiseptic.  It 
causes  irritation  of  the  tissues  and  is,  therefore,  rarely  used  for  local  anesthesia, 
with  the  exception  of  ophthalmic  surgery.  It  is  applied  to  the  eye  in  one  per 
cent  strength,  which  is  quickly  followed  by  a  burning  sensation,  and  later 
causes  anesthesia  that  continues  about  twenty-five  minutes.  It  is  particularly 
valuable  in  the  practice  of  ophthalmology  on  account  of  its  antiseptic  proper- 
ties, and  in  addition,  it  does  not  seem  to  afi'ect  the  circulation,  nor  does  it 
produce  mydriasis  as  does  cocain.  It  might  also  be  remarked  that  it  does  not 
cause  intraocular  pressure  or  impair  accommodation.  Its  properties,  there- 
fore, make  it  more  valuable  to  use  in  the  practice  of  oi)hthalmology  than  co- 
cain. It  is  well  to  remember  that  when  cocain  is  applied  to  the  eye  it  causes 
a  slight  vaso-constriction  by  which  hemorrhage  is  controlled  to  a  certain  ex- 
tent. Holocain  does  not  aff^ect  the  circulation,  and  the  escaping  hemorrhage 
is  many  times  favorable  for  such  operations  as  the  removal  of  foreign  ma- 
terial from  the  eye,  or  the  treatment  of  corneal  ulcerations,  inasmuch  as  the 
escaping  hemorrhage  will  tend  to  free  the  part  from  contamination.  This 
drug  should  never  be  injected  hyi)odermically  or  given  internally,  as  its  ex- 
treme toxic  properties  contraindicate  such  a  procedure.     When  a  toxic  dose 
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is  administered,  it  produces  convulsions,  and  in  many  ways  its  symptoms  are 
the  same  as  those  of  cocain  poisoning.  In  most  instances  the  symptoms  are  not 
as  alarming  and  severe  as  are  those  produced  by  cocain. 

Magnesium  Salts. — A  satui'ated  solution  of  magnesium  sulphate  possesses 
anesthetic  properties.  This  coini)()und  has  been  injected  to  produce  lum- 
l)nr  anesthesia  by  ^Meltzer,  (Juthrie,  Ryan,  Desguin,  and  others.  Meltzer 
injected  I  mil  of  a  25  jier  cent  sterile  solution  for  each  12  kilograms  of 
bixly  weight,  and  he  found  within  three  hours  the  injection  produced  paral- 
vsis  of  the  legs,  thus  permitting  surgical  operations  to  be  performed  upon  the 
j)art  which  was  supi^lied  ])y  the  nerves  which  were  blocked.  The  postoperative 
results  are  those  of  a  prolongation  of  the  paralysis  and  also  retention  of  urine. 
^Fagnesium  suli)hatc  seems  to  have  little  or  no  effect  upon  the  heart  and  the 
blood  ])ressure,  but  in  many  eases  it  does  have  a  marked  influence  on  respira- 
tion. 

Mylocal. — This  is  a  local  anesthetic  solution  which  contains  cocain  or  pro- 
cain  as  the  anesthetic,  and  in  addition  is  antiseptic  and  is  used  as  a  local  anes- 
thetic in  dentistry. 

Novel. — Novol  is  a  trade  name  given  to  procain,  suprarenal  extract  tab- 
lets.   Each  tablet  contains: 

l^rocain  .(^2  grains 

Supraroiial  extract  .000045      '* 

Neurocain. —  This  eomixnind  consists  of  small  pellets  which  measure  about 
1  niillimeter  in  thickness,  and  about  ^  niillimeters  in  length,  and  weigh 
l|M  of  a  grain  and  are  made  from  cocain  hydrochlorid.  These  small  pellets 
eoiitain  no  foreign  material  whatsoever.  Neurocain  is,  therefore,  without  ex- 
cii)icnt,  and  its  eom|)osition  being  entirely*  of  i)ure  cocain  hydrochlorid.  it  dis- 
solves very  easily  when  it  comes  in  contact  with  water  and  has  the  advantage 
over  tli(»  ordinary  coeain  crystals.  Coeain  in  this  form  has  been  used  consider- 
ably in  ])ressure  anesthesia  for  the  removal  of  the  dental  pulp. 

PROCAIN  (NOVOCAIN). 

Origin  and  Introduction. — l^rocain,  which  was  formerly  known  as  novo- 
eain.  is  a  syiitlietie  |)n»paration.  and  was  discovered  by  Einhorn  in  11)05.  Pro- 
eain  is  tli(»  term  given  to  the  enmpound  which  is  made  in  America  and  is  identical 
with  iiovoeain.  This  synthetic  compoinid  was  formerly  made  in  Germany,  but 
nndw  tlie  i)rovision  of  the  Trading  with  the  Enemy  Act,  the  Federal  Trade  Ccmi- 
iiiissioii  took  over  the  ])atent  and  issued  lic(»nses  to  American  pharmaceutical  con- 
cerns for  its  mfiinifaeture.  The  license  issued  to  the  American  concerns  makes  it 
a  condition  tliat  tlie  pi'oduet  be  ealled  pi'oeain  instead  of  novocain;  also  that  the 
Anierifjiii-mnde  product  shall  in  every  way  be  manufactured  in  the  same  manner 
and  l)r  identical  with  that  foi'iiicrly  obtained  from  (Jermany.  To  insure  the  iden- 
lity  and  chcniical  jmrity  of  this  jM-oduct,  the  Federal  Trade  Commission  submitttnl 
the  product,  which  was  mannfaetnred  by  the  firms  that  were  given  the  lawful 
right  to  produc*'  it,  to  the  American  Medical  Association  Chemical  Laboratory, 


LOCAL   ANESTHETIC   DRUGS:    THEIR   COMBINATIONS   AND   USES  235 

in  order  to  establish  its  chemical  purity,  and  to  the  Cornell  pharmacologrist,  H.  A. 
Hatcher,  with  a  view  to  determining  its  identity  and  toxicity.  Therefore,  the 
ecmpoiind  dispensed  under  the  name  of  procain,  which  is  made  in  America,  is 
identical  in  every  way  with  the  substance  first  introduced  under  the  term 
''novocain,'*  and  the  term  ** procain''  should  be  used  in  prescriptions  and  in 
scientific  contributions. 

The  introduction  of  procain  into  the  local  anesthetic  chain  has  contrib- 
uted much  to  the  advancement  of  local  anesthesia,  and  it  has  proved  to  be  a 
very  valuable  drug.  Its  discovery  is  the  result  of  many  efforts  and  endeavors 
on  the  part  of  numerous  chemists  who  sought  to  discover  an  efficient  synthetic 
local  anesthetic  which  was  endowed  with  anesthetic  properties  similar  to  those 
of  cocain,  and  yet  free  from  those  undesirable  qualities  which  result  in  so 
many  cases  in  disaster  while  using  the  latter  drug.  ^Fany  substitutes  have 
been  offered  to  the  profession  for  procain,  and  many  of  them  have  advantages 
over  cocain  in  some  form  or  another,  but  there  is  not  one  of  these  which  has 
fulfilled  all  the  reciuirements  of  an  ideal  local  anesthetic.  However,  it  seems 
that  j)rocain  has  come  nearer  giving  us  the  desired  results  than  any  other 
local  anesthetic  heretofore  presented. 

Chemistry,  Physical  Properties,  and  Compounds. — Procain  is  a  synthetic 
preparation  which  is  chemically  known  as  the  nionochlorhydrate  of  para- 
aminobenzoyldiethylaminoethanols  which  has  the  following  graphic  formula: 

NIL 

I  ' 

/\ 

/        \ 

HC:  \Cn 

i         I 

I         I 

iic!  jrii 

\      / 

\/ 

I 

(^oo.  (\.ii,N  (c,ii,),nri 

The  chemical  process  recjuired  in  the  manufacture  of  procain  is  (piite  com- 
plex and  difficult,  and  the  author  does  not  deem  it  necessary  to  go  into  that 
phase  of  the  subject  and  give  the  various  chemical  steps  in  its  preparation. 

Many  members  of  the  profession  are  yet  under  the  impression  that  pro- 
cain is  closely  related  to  cocain,  which  is  not  the  case.  It  is  true  that  both 
procain  and  cocain  produce  local  anesthesia,  but  these  two  compounds  are  en- 
tirely different,  each  one  possessing  an  entirely  different  arrangement  in  the 
chemical  make-up  of  the  molecuh's.  C^ocain  is  an  alkaloid  obtained  from  the 
foca  plant,  while  procain  is  a  synthetic  preparation  made  from  chemicals 
Procain  is  a  white  crystalline  powder  and  ])ossesses  the  })ower  of  bein<r  heated 
to  120'^  C.  without  decomposing.     It  is  neutral  in  reaction  and  is  soluble  in 
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(Hliial  parts  of  water,  and  one  to  thirty  parts  alcohol.  It  melts  at  156^  C. 
Solutions  made  up  from  proeain  ])ossess  a  slij^ht  antiseptic  property,  and  sueli 
solutions  can  be  boiled  without  decomposition,  and  last,  but  not  least,  solutions 
may  be  kept  for  several  months  without  any  apparent  decomposition  taking 
place,  which  is  a  factor  not  possessed  by  any  other  known  anesthetic  a^ewt. 

Caustic  Alkalies. — Alkaline  carbonates  of  the  free  base  are  precipitated 
from  a  solution  containinpr  procain  as  colorless,  oily  substances.  Not  only 
can  a  solution  of  procain  be  boiled  a  number  of  times  without  deterioration, 
but  it  can  be  kept  in  a  proper  flask  for  a  number  of  days  without  decomposi- 
tion or  chanjre  in  color.  It  is  incompatible  with  alkaline  carbonates,  alkalies, 
iodids,  and  picric  acid.  The  various  compounds  which  we  mij^ht  mention 
here  are  first,  procain  base;  second,  procain  hydrochlorid ;  third,  procain  nitrate. 

Tests  for  Procain. — The  same  chemical  tests  are  used  to  detect  the  pres- 
ence of  procain  in  a  suspected  solution  as  those  used  to  detect  cocain,  which 
have  already  been  ^iven  on  pap:e  225.  But,  the  following  test  is  made  to  dis- 
tinguish procain  from  cocain:  Place  five  mils  (c.c.)  of  the  suspected  solution  in  a 
test  tube,  to  which  add  five  minims  of  dilute  sulphuric  acid,  also  five  minims 
of  potassium  permanganate,  and  it  will  be  found  that  the  violet  color  disap- 
pears at  once  in  case  procain  is  present.  Therefore  it  is  an  easy  matter  for  the 
oj)erator  to  make  tests  for  the  ])resence  of  cocain  or  novocain.  The  cocain 
and  procain  tests  are  valuable,  but  no  doubt  the  above  test  will  prove  more 
valuable  inasmuch  as  it  dilTerentiates  cocain  from  procain. 

Physiologic  and  Therapeutic  Action.— Laboratory  investigations  show 
that  procain,  when  injected  in  therapeutic  doses  either  by  the  intravenous  or  sub- 
cutaneous route,  has  little  cfTect  U|)on  the  respiratory  and  circulatory  systems. 
The  author  has  had  the  pleasure  of  carrying  out  considerable  research  work  not 
only  upon  dogs  in  the  physiologic  laboratory,  but  in  a  clinical  way  he  has 
closely  observed  the  effects  of  injecting  this  drug  into  numerous  patients,  hav- 
ing particularly  noticed  the  blood  pressure  before  and  after  injection,  as  well 
as  the  respiratory  and  circulatory  systems.     (See  Chapter  XVII.) 

The  injection  of  a  procain  solution  produces  no  mydriasis,  nor  is  the  intra- 
ocidar  pressure  increased,  and  accommodation  is  not  disturbed.  It  does  not 
produce  as  profound  anesthesia  as  that  of  cocain,  and  the  duration  of  anesthe- 
sia is  shorter  than  cocain,  if  equal  ])ercentages  of  cocain  and  novocain  are 
injected.  The  wriler  has  injected  a  nuni])er  of  patients  with  a  view  of  deter- 
mining the  relative  intensity  of  anesthesia  ju'oduced  by  these  two  drugs,  and 
for  this  purp()S(»  he  has  injiH'ted  the  same  paticMits.  In  other  words,  he  has  in- 
ject(»d  a  cocain  solution  on  one  side,  wliile  on  tlu*  other  a  procain  solution,  and  the 
injections  mostly  used  were  tlio  second  division  by  the  intraoral  method,  the  infe- 
rior dental  lingual  nerve,  aiul  the  aiitrrif)r  suj)erior  alveolar.  For  t*xample,  some 
patients  were  given  a  block  injection  on  the  left  side,  for  the  inferior  dental 
lingual  injection,  which  consisted  r.\'  a  one-half  ])ei'  cent  cocain  solution,  while  on 
tile   I'i^rJit   side  a  one-half   per  ci-nt   solution   of   procain  was  injected,  an<l   the 
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results  of  the  two  sides  were  compared.  It  was  found  that  when  both  sides 
were  blocked  with  the  same  percentages  of  procain  and  cocain,  upon  the 
side  in  which  cocain  was  used  a  more  profound  and  slightly  longer  anes- 
thesia was  obtained  over  that  of  the  procain  side.  A  large  number  of  pa- 
tients were  injected  in  this  manner,  a  similar  technic  was  followed  on  both 
sides,  the  same  quantity  of  solution  used,  and  every  precaution  was  taken 
to  have  the  injections  coincide  as  nearly  as  possible.  The  percentage  of  pro- 
cain in  the  solution  was  gradually  increased,  and  when  two  per  cent  was 
reached,  practically  all  the  patients  injected  said  they  could  determine 
verj'  little  difference  between  the  two  sides  of  the  face  as  to  the  in- 
tensity of  the  anesthesia  and  its  duration.  The  conclusion  reached  follow- 
ing the  injection  of  a  large  number  of  patients  is  that  two  per  cent  of 
procain  solution  produces  as  profound  an  anesthesia  as  that  produced  by 
one-half  per  cent  solution  of  cocain,  and  its  duration  is  similar.  Procain 
is  a  local  anesthetic  which  has  the  power  to  render  the  peripheral  nerves 
or  nerve  trunks  incapable  of  transmitting  painful  afferent  impulses.  Its  ac- 
tion upon  the  terminal  nerves  is  similar  to  that  of  cocain,  and  only  varies 
in  intensity  and  duration.  When  it  is  applied  locally  it  is  nonirritating, 
which  is  a  quality  that  is  most  marked.  When  it  is  applied  to  even  sensitive 
wounds  and  delicate  tissues  such  as  freshly  incised  wounds,  in  the  form  of  a 
crystalline  powder,  or  in  a  concentrated  solution,  it  does  not  produce  irrita- 
tion. 

One  of  the  most  useful  and  striking  features  of  procain  is  that  a  solution 
of  high  percentage  can  be  injected  without  i)ain  to  the  patient,  and  it  has  no 
apparent  action  upon  the  tissues  in  the  way  of  producing  irritation,  hyper- 
emia, after-pain,  inflammation,  or  other  pathologic  phenomena  following  its 
injection.  It  might  be  added  that  the  injection  of  this  drug  has  practically 
little  or  no  influence  upon  the  vasomotor  nerves  of  the  part  injected,  and 
last,  but  not  least,  one  of  the  greatest  advantages  which  it  possesses  is 
that  it  is  not  a  habit-forming  drug,  and  repeated  injections  of  this  compound 
can  be  made  without  any  feeling  of  hesitancy  on  the  part  of  the  operator  in 
starting  the  patient  on  the  road  to  form  the  habit.  Repeated  injections  can 
bf  made  without  producing  irritation,  Injperemia,  inflammation,  or  after-pain, 
or  any  untoward  toxic  symptam^,  provided  an  isotonic  Ringer  vehicle  i^  em- 
ployed and  the  patient  does  not  manifest  any  serious  pathologic  condition,  and 
that  an  overamount  has  not  been  injected. 

The  indications  for  using  procain  are  the  same  as  those  for  cocain,  and  the 
writer  is  of  the  opinion  that  procain  can  be  used  to  better  advantage  than 
cocain.  In  fact,  the  indications  for  cocain  today  are  so  few  that  it  could  be 
entirely  discarded,  allowing  not  only  procain  but  other  cocain  substitutes  to  be 
employed. 

Local  Use. — When  procain  solution  is  injected  beneath  the  skin  or  mu- 
cous membrane,  the  patient  may  notice  a  very  slight  sensation  of  burning, 
which  is  due  to  the  dilatation  of  the  capillaries.    This  initial  sensation  of  burn- 
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iiijr  passes  Hway  in  a  few  minutes,  jrradually  ])einp:  displaced  by  the  sensatiou 
n\'  anesthesia.  The  i)atieiit  notit'cs  that  the  part  seems  swollen.  lieeaiiM*  ,, 
sli^rjit  liyperemia  is  prodiieed,  and  also  notices  a  slight  Imrninfr  siiisa- 
tion,  wliieli  is  eaused  hy  the  solution  beinjr  in  contact  with  the  ]>eriph«Tal 
nerve  endinjrs.  Tlie  initial  dilatation  only  occurs  when  a  procain  snhitiriii 
alone  is  injected,  hut  when  the  solution  contains  a  sufficient  amount  of  e|>i- 
ni'phrin  ov  synthetic  supra  renin,  this  initial  dilatation  does  not  occur,  hut  in- 
stead  a  vaso-eonstrietion  takes  place.  When  the  solution  contains  a  proiXT 
amount  of  the  vaso-eonstrietinjr  ajrent  in  conjunction  with  the  amisthetir. 
many  patients  remark  that  the  part  seems  swollen,  on  account  of  the  prcsenci' 
of  the  sohiticni  and  \ho  action  from  the  sensory  nerves,  and  as  soon  as  thf 
s'>hiliou  attacks  the  delicate  nerve  endinjjs  or  nerve  trunks  anesthesia  hf»j:ins 
at  (tn(*e.  Th«»  epinephrin  or  synthetic  combination  not  only  prolon«fs  the  aiio- 
thesia  hut  auirments  th«»  action  of  the  aiu*sthetic. 

Application  to  the  Eye.— A  solution  of  procain  can  be  dropped  into  the 
eye  u]um  the  eornea  ami  conjunctiva  without  irritating  these  delicate  strm*- 
tures.  Many  ophthalmohurists  prefer  coeain  to  procain  in  ophthalmolnirio 
l>raetiee:  eonsequently  eoeain  has  renuiined  tht»  anesthetic  of  choice  for  this 
kind  ot*  work  l\>r  many  operators,  due  to  the  fact  that  procain  is  very  slow- 
in  producinsr  antNthesia  of  tiie  eornea.  and  not  only  that,  but  many  times  it  is 
impossible  to  anesthetize  the  de«*p  tisMies  when  it  is  applied  topieally.  Vm- 
rain  has  tiie  advantas;e  over  eoeain  in  that  the  former  does  not  produce  dryiiijr, 
neither  dt»eN  it  have  any  ih^li'terious  etT^vt  upon  the  superfieial  eorneal  ejiitht^liuni. 
t  hi  the  oiiiiM'  hand,  eoeain  solution  applied  to  tht»  eye  i>nMluccs  n  transiton* 
•  otitrartion  of  the  pu]Wl  whieh  is  smm  followed  hy  dilatation.  It  also  impairs 
aerommodaiiiui,  but  it  is  noT  romph^tely  *lestri»yed.  The  intraoeiilar  tension 
is  lowrred.  and  the  pui»il  i^  dilatt-d  by  tin*  stimulation  <»f  the  ends  of  the  syin- 
p:iilie:ie  nerves  wji-ili  iiiiievvate  the  iris.  When  eoeain  solution  is  applied  to 
the  e>  e  it  has  a  N.nrewiia:  injurinUN  a«*tion  tin  the  eornea  in  producinjr  dcs- 
»|uania:io!i  o:'  rlu  » pi'i.elivim.  and  '-onietimes  nniy  produce  keratitis.  Pro- 
eain  vohrion  ^i-.e^  t.*'  :«r -.iu.-e  a  dryinir,  nor  dties  it  have  any  eflfect  upon  the 
s'.jrtaro  epiri'e'i:!!  .  WV- •:  p::r»-  ]«ri»rain  j^hWiIit  is  dropped  into  the  eye,  oidy 
s!:i;!-  :ra!.N;'.>r\  r!\i' j-n  .v^  r.-vd,  v.  I:i.-h  disjip]»ear  in  the  course  of  a  few 
)'..  •;!n.  w-'e  .•  .'..:••.  :  '.^Ait^r  >  ap]»litd.  the  postoperative  eflFects  are  more 
^»' .^-  x^.:*  .  el.  ;■!'.:  •'!  -^  ;•'  ..vlt"*  v.  •!••  Ti'^'^i-  may  bt-  of  a  serious  nature  and  may 
.  \ .  '  •<— :;.  "M-;^  ■•  tv.k  •:*.»  A^  ^^t*^  :-*.;'*! y  ^^Tated.  when  eOeain  is  carefully  and 
..;■■>;.  ..yv  ;  ■  :  "' t  :  *;.  •"  -e  •  :*  •■;'•. 'hi* imolosiy.  it  still  seems  to  remain 
■■•  :-.v-'-.--     .-  .;•    V.-.   :   r -■•■•'^  :<ir-i'-:;:ar  riehl. 

For  yi>*<  and  Thnoat  Surgery.     IV  ■.;.:»  for  thn.at  operations  is  rapidly 

-:  .    '•   '  >     •   ■    -'.'■  V   .  V  ::    ••>  ^Tv^-iahy.     The  author  employs  it 

-  .  '^       ,.  -A     ■;    "    -      '  -  ^  !.;V"r*.  «tr  in  \hv  pure  piiwder.  earry- 

-  ■  .    -  • .  ^     .   '    :.rvvi..-a>ly  moistened  with  a  solution 

^^  K     -       .  ,  •     -',   v...;.-..U'*  mt^mbrane  in  the  repion  of 

^       ^   ^  "*•''";  ^  *^r^.  v.fi  ]>Mlate.  etc.,  ample  time 


IX)CAL  ANESTHETIC   DRUGS:    THEIR   COMBINATIONS   AND   USES  239 

should  be  allowed  to  enable  the  anesthetic  to  become  absorbed,  and  it  must 
he  borne  in  mind  that  it  will  not  be  absorbed,  neither  will  anesthesia  be  produced 
iis  cjuiekly  as  when  a  cocain  solution  is  used.  Procain,  when  used  in  this 
manner,  acts  more  slowly  than  either  cocain  or  alypin,  and  the  anesthesia 
seems  to  be  more  transient. 

With  reference  to  the  use  of  procain  in  nasal  work,  the  writer  has  employed 
it  for  nasal  and  antral  suigery,  and  the  results  obtained  have  been  highly  gratify- 
ing. Not  only  can  the  major  part  of  the  mucous  membrane,  the  nasal  septum, 
aiul  other  structures  situated  in  the  region  of  the  nose  be  blocked  by  the  deep 
nerve  blocking  injections,  but  these  parts  can  be  anesthetized  by  applying  the 
prccain  solution  directly  to  the  mucous  membrane  with  cither  a  swab,  which  has 
been  saturated  in  20  per  cent  solution,  or  by  applying  procain  crystals  directly 
to  the  mucous  i)art,  the  swab  being  previously  moistened  in  a  1,  3,000  solution  of 
adrenalin  or  synthetic  suprarenin.  However,  a  better  method,  and  one  which  is 
much  easier  for  the  operator  is  to  saturate  a  piece  of  gauze  or  cotton  of  sufticient 
size  with  a  20  per  cent  solution  of  procain  or  the  powder,  and  pack  the  tampon 
into  the  nasal  cavity  over  the  mucous  membrane,  or  other  parts  to  be  operated. 
It  is  left  in  position  for  ten  minutes  which  will,  in  most  cases,  produce  profound 
anesthesia  of  the  part.  The  tampon  method  can  be  used  to  very  good  advantage 
in  connection  with  the  deep  nerve  blocking  method  for  nasal  operations.  Many 
operators  have  failed,  inasmuch  as  they  have  not  allowed  ample  time  to  elapse  for 
the  prfK'ain  to  produce  a  satisfactory  anesthesia;  in  other  words,  they  were  too 
anxious  to  begin  their  operation  and  did  not  allow  the  anesthetic  time  to  pro- 
duce complete  anesthesia.  Ample  time  should  be  allowed  for  the  solution  to 
become  absorbed,  and  it  must  ])e  remembered  that  procain  is  somewhat  slower 
in  its  action  than  cocain.  The  use  of  procain  in  nasal  surgery  should  be  en- 
couraged from  the  fact  that  it  is  much  less  toxic  than  cocain,  and  it  is  in  this 
particular  field  that  many  cases  of  collapse  occur  due  to  the  rapid  absorption 
of  the  drug  by  the  mucous  surface  and  the  hypersensitiveness  of  the  part. 

For  Deep  Injections  in  Oral  and  Dental  Surgery. — The  injection  of  pro- 
cain solution  by  the  deep  nerve  blocking  injection  has  already  ])(»en  discussed 
somewhat  at  length,  but  it  might  be  well  to  state  here  that  2  per  cent  procain 
in  combination  with  1/250  to  1/500  per  cent  of  the  vaso-constricting  agent, 
suprarenin,  in  the  sterile  physiologic,  isotonic  vehicle,  known  as  Ring- 
er's solution,  makes  an  ideal  combination  for  blocking  deep  nerve  trunks, 
particularly  in  o])erations  coming  under  the  observation  of  the  oral  surgeon,  eye, 
•ar,  nose,  and  throat  specialist  and  dentist.  This  solution  nnist  be  [)repar(Ml  ac- 
eurately,  and  every  precaution  taken  to  have  the  solution  conform  to  th(»  many 
exacting  laws  which  have  b(»en  laid  down  by  numerous  investigators.  The  n^ader 
is  referred  to  Chapters  XIX  and  XX, 

Local  Anesthesia  in  Oenitourinary  Surgery. — The  ap))lication  of  ])rocain 
in  genitourinary  work  has  been  very  satisfactory,  and  instead  of  using  the 
procain  hydrochlorate,  procain  nitrate  is  employed  in  the  urethral  tract  or  in 
bladder  surgery,  or  elsewhere,  if  silver  nitrate   or  any  silver  compound   is 
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used,  as  the  nitrate  eomhination  is  compatible  with  silver.  Proeaiii  nitrate  is 
hij^hly  recommeiuled  in  eonibination  with  the  various  silver  salts  for  urethral 
injections.  AVhon  this  is  used  the  pain  which  accompanies  this  procedure  is 
eliminated,  and  anesth<\sia  will  ])e  maintained  for  quite  a  while  following  the 
injection.  Novocain  nitrate  is  used  in  from  one  to  four  per  cent  solution, 
wlii(*h  is  injected  in  combination  with  protarjrol,  argyrol,  etc. 

Local  Anesthesia  in  Abdominal  Surgery. — In  abdominal  surgery  local 
anesthesia  is  beinjr  employed  ([uitc  extensively  for  appendectomy  and 
herniotomy,  ('rile  was  one  of  the  tirst  advocates  of  this  method  in  producing 
anoci-association.  ^Fany  otliers,  such  as  Leigh  F.  Watson,  M.  L.  Harris, 
Matas,  Allen,  and  lletzler  have  added  much  to  the  literature  in  point- 
in^^  out  the  value  of  local  anesthesia  in  general  surgery.  The  blocking  of  the 
alTerent  impuls(»s  is  one  link  in  the  chain  of  anoci-association,  which  has 
proved  to  be  of  so  much  value  in  d(;creasing  the  mortality  rate  and  in  eliminating 
postoperative  complications,  such  as  distress,  pain,  etc.  Crile  recommends 
that  the  skin  be  intiltrated  witli  a  solution  of  procain  in  1  400  solution  in  such 
a  manner  as  to  produce  a  lu'oad  white  elevation  in  the  skin  in  which  the  in- 
cision is  made.  Watson  employs  a  stronger  solution  than  Crile.  Great  care  is 
taken  not  to  extend  the  incision  beyond  the  anesthetized  zone.  As  the  various 
tissues  ar(»  entered,  they  are  completely  blocked  by  the  anesthetic  solution,  and 
in  case  the  operation  is  for  a  herniotomy,  as  soon  as  the  skin  and  superficial 
fascia  and  external  obli(iue  nuiscles  are  separated,  thus  exposing  the  ilio-ingui- 
nal  and  ilio-liyi)ogastric  nerves,  they  are  injected.  If  the  technic  is  carried  out 
in  the  right  manner,  the  abdominal  cavity  is  entered  and  no  painful  afferent  im- 
j)ulses  arc  generated  and  thus  carried  to  the  brain  which  cause  pathologic 
changes  in  the  brain  cells. 

Percentage  of  Procain  Solutions  Employed  in  Different  Phases  of  Sur- 
gery.— The  following  percentages  of  procain  solution  are  employed  in  certain 
forms  of  surgery: 

J.  For  inliltration  anestliesia,  a  soluticm  of  0.25  grams  (4  grains)  pro- 
cain in  100  or  ;")()  gi-fims  (n,2  or  l.()  ounces)  of  Ringer's  solution,  with  5  or  10 
minims  of  epineplirin  solution  (1:1000K  A  two  per  cent  solution  is  sufficient 
in  most  eases  foi-  the  infiltration  method. 

2.  For  instillations  and  injections,  solutions  of  0.1  gram  (V/U  grains)  pro- 
cain in  5  to  10  trrams  (75  to  150  grains)  in  Ringer^s  solution  with  or  without 
10  minims  of  epineplirin  or  synthetic  suprarenin  solution  (1:1000). 

").   In  o})lithalmolo*:y,  a  5  to  10  per  cent  solution. 

4.  In  rhinolaryny-ology,  5  to  20  ])er  cent,  with  the  addition  of  6  to  8  minims 
of  1:1()()()  cj)iiic|)lirin  or  syiitln'tic  suprarenin  solution  to  each  10  mils  (150 
miiiinis.  or  ijie  pui'e  pi'ocjiiu  powder  c{in  be  applied  by  an  applicator  Avhich 
lias  been  previously  nnHsieiicd   in  a   solution  of  adrenalin. 

5.  For  (Icej)  ne!"\"c  bjfu'kiiiii  foi-  oral  or  dental  surgery,  one  half  to  2  per 
i-eiit  soliilioii  1^,^,  to  ';;  lii'ains  pi'ocjiiii  •  ad(b'd  to  one  mil  of  sterile  Ringer's 
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solution  containing  sodium,  calcium,  potassium  chlorids.     Each  mil   should 
contain  1/3200  to  1/1600  grain  of  adrenalin  or  synthetic  suprarenin. 

Another  way  of  preparing  a  solution  for  this  particular  branch  of  oral 
and  dental  surgery  is  to  add  one  procain  suprarenin  Ringer  tablet  to  one 
mil  (c.c.)  of  sterile  distilled  water  which  makes  a  two  per  cent  solution  of 
procain,  and  a  sufficient  amount  of  the  vaso-constricting  agent,  and  at  the 
same  time  a  fresh  Ringer  solution.  A  two  per  cent  solution  is  best  adapted  in 
block  anesthesia  for  oral  and  dental  operations. 

6.  Internally,  owing  to  its  feeble  toxicity,  it  may  be  given  in  doses  up  to 
0.5  grams  (7i/^  grains)  to  adults. 

7.  For  the  injection  of  loose  connective  tissue  and  the  capsule  which 
surrounds  tumors,  a  solution  consisting  of  one-half  per  cent  or  even  less  can 
be  employed.  A  one-quarter  to  one-half  per  cent  is  ideal  for  breast  amputa- 
tion. Endermic  infiltration  is  easily  accomplished  by  employing  a  one  per 
cent  solution.  Infiltration  anesthesia  for  thyroidectomy  is  from  one-quarter 
to  one-half  per  cent  solution. 

Note, — The  reader  is  referred  to  Chapters  XIX  and  XX  for  further  in- 
formation regarding  solutions,  etc. 

Toxicity. — Most  authorities  claim  that  procain  is  from  rive  to  seven  times 
less  toxic  than  cocaiu,  which  means  that  from  five  to  seven  times  more  pro- 
cain can  be  injected  than  cocain.  On  several  occasions  the  writer  has  in- 
jected as  much  as  eight  grains  of  procain  without  producing  any  apparent  ill- 
effects.  This  amount  was  given  to  three  different  patients  for  oral  sur- 
gery operations.  In  one  case  the  entire  amount  was  injected  within  a  pe- 
riod of  ten  minutes,  while  in  each  of  the  other  two  cases  the  various  injec- 
tions containing  eight  grains  of  procain  were  extended  over  a  period  of  twenty 
minutes.  In  all  three  cases  close  observation  was  made  of  the  circulation  and 
respiration,  and  the  sphygmomanometer  was  employed  a  number  of  times 
in  order  to  keep  a  close  watch  on  the  blood  pressure.  The  results  in  all  three 
of  these  cases  were  highly  gratifying.  However,  the  writer  does  not  wish  to 
leave  the  impression  that  eight  grains  of  procain  can  be  injected  into  every 
patient.  If  an  operator  made  this  a  routine  procedure,  he  would  undoubtedly 
find  that  not  all  individuals  can  by  any  means  tolerate  such  an  enormous 
amount  of  the  drug.  As  previously  stated,  most  operators  claim  that  pro- 
cain is  from  five  to  seven  times  less  toxic  than  cocain,  yet  patients  are  met 
with  who  possess  an  idiosyncrasy  for  procain,  and  one  should  always  in- 
ject any  local  anesthetic  with  caution.  The  author  has  observed  that  a 
smaller  number  of  patients  possess  an  idiosyncrasy  for  procain  than 
for  cocain,  which  speaks  in  favor  of  employing  the  former  drug.  lie 
is  aware  of  the  fact  that  a  large  number  of  patients  are  hypersusceptible  to 
even  a  small  amount  of  cocain.  Even  if  procain  is  a  safer  drug  than  cocain  to 
inject,  it  is  far  better  to  see  how  little  solution  can  be  injected  and  produce 
the  desired  results  than  to  inject  a  large  (luantity  and  bring  about  toxic 
symptoms. 


242  BLOCK   ANESTHESIA   AND   ALLIED  SUBJECTS 

While  giving  lectures  and  clinics  at  the  Royal  College  of  Dental  Surgeons 
at  Toronto,  Canada,  during  a  postgraduate  course  held  in  that  institution, 
the  writer  had  a  very  interesting  and  profitable  experience,  and  a  brief  his- 
tory of  the  case  is  as  follows:  The  patient,  aged  27,  a  soldier,  who  had  just 
returned  from  the  front,  was  among  those  to  be  operated  at  the  clinic.  Ho 
was  in  excellent  physical  condition,  and  the  nature  of  the  operation  was  the  sur- 
gical removal  of  the  upper  central  incisor.  The  first  injections  which  were  given 
by  Dr.  Charles  Pearson,  of  Toronto,  were  infraorbital  for  the  blocking  of  the 
anterior  superior  alveolar  nerve,  and  in  addition,  a  deep  infiltration  injection 
was  made  ov(»r  the  right  central  and  lateral  incisor  teeth  and  over  the  left  lateral 
and  cuspid  teeth.  Following  these  injections,  which  amounted  to  6  mils  of 
a  two  per  cent  solution,  it  was  impossible  to  make  an  incision  of  the  mucous 
membrane.  The  patient  was  then  referred  to  the  writer,  and  a  deep  intra- 
osseous injection  was  nuule  ai)ove  and  between  the  apices  of  the  upper  left 
lateral  and  cuspid  teeth.  This  solution  was  injected  directly  into  the  mid- 
dle or  cancellous  i)Iate  of  the  alveolar  process.  Following  this  procedure 
several  minutes  were  allowed  to  elai)se,  when  a  second  attempt  to  operate 
was  made.  At  this  time  it  was  only  possible  to  make  an  incision  through 
the  mucous  membrane  and  periosteum,  which  was  not  without  pain  by  any 
means.  The  solution  which  had  l)een  injected  thus  far  was  out  of  the  same 
receptacle  which  had  been  employed  ui)on  a  number  of  other  patients  and 
with  the  production  of  ])rot'ound  anesthesia  for  the  removal  of  several  im- 
pacted teeth.  The  soldier  was  again  subjected  to  a  third  attempt,  and  in  order 
to  i)r()(hice  anesthesia  of  the  part,  the  writer  this  time  made  two  deep  intraosse- 
ous injections,  one  on  the  right  side,  located  above  and  between  the  apices  of 
the  rijrht  central  and  lateral  iiu'isor  teeth,  and  one  on  the  left  side  being  located 
l)etw(»en  ihe  apices  ol'  tlie  lateral  and  cuspid  teeth,  and  with  each  injection  2 
mils  of  a  four  prv  cent  solution  were  given.  A  fresh  four  per  cent  solution  was 
made  and  a  total  of  4  mils  was  injected.  After  waiting  ample  time  for  anes- 
thesia to  take  i)lace,  the  operation  was  again  attempted,  and  it  was  not  possi- 
bl(»  to  operate  without  inflicting  excruciating  pain.  Dr.  Le  Roy  Miner,  of  Har- 
vard Fniversity,  l>oston,  suggested  that  cocain  crystals  be  employed.  Co- 
cain  crystals  were  ])acked  directly  in  contact  with  the  part,  but  had  no 
apparent  elTect.  Tlie  total  (piantity  of  solution  injected  was  J(>  mils  of  a 
two  [)er  cent  and  4  mils  of  a  4  ])er  cent  solution;  in  other  words,  a  total 
amount  of  S  jrrains  of  proeain  was  injected,  and  in  addition  the  cocain  crys- 
tals, with  no  api)arent  results.  The  writer  (piestioned  this  patient  very  care- 
fully witii  nnieh  interest  to  himself  and  all  members  of  the  class,  the  patient 
statin^^  that  upon  l)<'in<r  injured  in  battle  the  physician  gave  him  three  injec- 
tions of  inor])hin,  eaeh  containing  one-cpuirter  grain  without  effect;  also,  that  they 
had  considerable  diflieulty  in  anesthetizing  liini  with  chloroform.  This  was 
a  very  interesting  case,  and  all  those  presiMit  proiited  by  the  demonstration.  It 
was  rt marked  that  they  ol)tained  more  infoi'ination  fnmi  witnessing  such  a  ca.se 
than  Ironi  many  otlnTs  wherein  ])erfect  anesthesia  was  secured.  It  is  very 
(liflicult  to  explain  in  a  satisfactory  way  a  case  of  this  kind,  and  the  only  thing 
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we  can  say  is  that  the  patient  was  suffering  from  shell  shock,  and  the  tissues 
would  not  succumb  to  the  effect  of  the  procain  or  cocain.  Not  only  was  he 
nonsusceptible  to  these  local  anesthetics,  but  also  to  morphin,  and,  to  a  cer- 
tain extent,  to  chloroform.  This  is  the  third  case  in  the  author's  experience 
which  has  proved  unsatisfactory. 

Liebel  reports  having  injected  six  grains  of  procain  into  his  own  body,  and 
after  the  effects  of  the  anesthesia  had  passed  off,  he  injected  twelve  grains  in  a 
ten  per  cent  solution.  Following  the  latter  injection  he  manifested  slight  symp- 
toms of  intoxication,  such  as  deafness,  headache,  and  optic  disturbances.  These 
symptoms  seemed  to  be  of  minor  importance  as  they  entirely  disappeared  in 
an  hour  and  a  half  following  the  injection.  The  intoxication  which  is  produced 
by  the  injection  of  an  overamount  of  procain  is  very  similar  to  those  symptoms 
produced  by  cocain. 

The  addition  of  adrenalin  or  synthetic  suprarenin  to  procain  lowers  the 
toxicity  of  this  drug.  It  not  only  does  this  but  it  increases  its  intensity  in 
producing  anesthesia. 

Several  cases  of  collapse  have  been  reported  to  the  author  by  competent 
men  who  considered  the  collapse  to  be  entirely  due  to  the  toxic  action  of  pro- 
cain. In  addition,  the  writer  has  witnessed  a  few  cases  of  collapse  which  he 
has  attributed  to  the  toxic  action  of  the  drug.  In  reporting  such  cases  one 
should  be  very  careful  when  making  the  assertion  that  collapse  was  due  to 
the  anesthetic  drug  injected,  as  it  may  not  only  be  ascribed  to  this  drug  but 
may  be  due  to  the  suprarenin  or  to  a  combination  of  factors,  such  as  psychic 
fear,  or  to  the  operation  itself.  There  is  no  question  but  that  syncope,  collapse 
or  shock  has  been  caused  by  the  operation  or  by  psychic  depression  when  it 
was  thought  that  the  drug  produced  the  condition.  The  operator  should  be 
positive  as  to  the  cause  before  making  a  positive  assertion,  and  he  should  take 
all  factors  into  consideration  and  weigh  each  cause  separately  and  carefully. 

Treatment. — The  treatment  of  collapse  and  shock,  resulting  from  a  toxic 
(lose  of  procain,  is  similar  to  that  of  cocain  poisoning,  and  the  reader  is  referred 
to  Chapter  XXXV I  entitled  *' Syncope,  Collapse  and  Shock.'' 

Novo  Dentaesthin. — This  anesthetic  has  been  used  in  dental  practice  and 
contains 
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Obtundo. — This  is  a  local  dental  anesthetic  which  contains  cocain,  chlore- 
ton,  thymol,  menthol,  nitroglycerin,  oil  of  wintergreen,  oil  of  eucalyptus,  and 
oil  of  cloves. 

Orthoform  (Old). — Orthoform  (old)  is  a  white  crystalline  powder  which 
is  almost  insoluble.  It  possesses  anesthetic  properties  when  placed  in  contact 
with  nerve  tissue.    On  account  of  this  drug  being  practically  insoluble  when 
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placed  in  contact  with  wounds,  it  remains  active  for  a  long  period. 
This  compound  also  possesses  antiseptic  properties,  and  when  both  its  anti- 
septic and  anesthetic  properties  were  considered,  much  enthusiasm  was 
aroused  over  its  possibilities,  and  it  was  immediately  incorporated  in  oint- 
ments for  treating?  ulcerated  surfaces,  burns,  etc.  It  was  used  quite  exten- 
sively until  numerous  reports  were  piven  of  it.  It  had  little  effect  except 
when  placed  directly  in  contact  with  nerve  endings.  It  is  not  absorbed  by 
the  unbroken  mucous  membrane  or  skin.  Orthoform  (old)  is  known  chemically 
as  para-amido-meta-oxybenzoic  acid  methyl  ester  and  has  the  following  chem- 
ical formula : 

IL.N  <  >  COOCII3 

OH 

Orthoform  (New). — Owing  to  the  fact  that  much  enthusiasm  was  dis- 
played over  orthoform  (old),  Einhorn  did  considerable  experimental  work 
along  this  lino  in  1897,  and  orthoform  (new)  was  presented  and  is  known  chem- 
ically as  methyl-meta-amino-para-oxybenzoate,  which  has  the  following  for- 
mula : 

C,Il3  ML  01I.(H)0(ril3),  3:4:l  =  (yii,03N 

which  is  the  meta-amino-para-oxyl)enzoic  acid  ester  of  methyl  alcohol. 

The  object  of  this  new  compound  was  to  eliminate  the  toxic  properties 
which  were  present  with  orthoform  (old).  However,  this  was  not  accom- 
plished, as  a  number  of  toxic  conditions  have  been  reported;  nevertheless  the 
new  orthoform  is  not  nearly  so  toxic  as  orthoform  (old). 

Orthoform  (new)  has  been  used  quite  extensively  in  the  past  for  a  num- 
ber of  external  and  internal  conditions,  such  as  lesions  about  the  larynx, 
throat,  and  nose,  and  wounds  upon  the  external  parts.  Orthoform  new  is  a 
fine,  white,  crystalline  powder,  neutral  in  action,  having  a  melting  point  of 
1415°  (A  It  is  tast<»less,  odorless,  and  scarcely  soluble  in  water,  but  is  soluble 
in  five  times  its  volume  of  alcohol.  When  a  solution  containing  it  is  boiled, 
it  decomposes  readily.  It  is  a  local  anesthetic  and  closely  resembles  cocain 
in  its  local  action.  It  does  not  penetrate  the  tissue,  as  cocain  does,  on  ac- 
count of  its  insolubility.  When  it  is  placed  upon  unbroken  skin  it  is  not  ab- 
sorbed and  hns  ])ractically  no  action  except  for  a  slight  irritation.  It  is  some- 
what antiseptic,  and  can  not  be  regarded  as  duly  toxic  when  used  in  thera- 
peutie  (l()S(»s.  ^lany  times  it  is  used  internally  to  relieve  the  pain  of  gastric 
ub'cr,  and,  iiicisniuch  as  it  acts  only  ui)on  ulcerated  surfaces,  it  is  valuable 
in  a  suspected  ease  of  gastric  ulcer,  for  ])ain  is  relieved.  This  is  considered 
vciy  good  evidence  tliat  nil  ulcer  exists.  It  has  been  used  extensively  as  a 
local  analgesic  for  wounds  of  almost  every  description,  and  also  to  great  ad- 
vantage for  wounds  about  the  jaws  and  neck,  as  well  as  dental  operations, 
nasal  catiirrb.  and  hay  fever.  The  fact  that  it  does  not  penetrate  mucous 
nieinbrane  and  unbroken  tissue  shows  that  its  action  is  limited,  and  it  must 
be  in  contact  with  the  nerve  endings  or  n(»rve  trunks  in  order  to  produce  anes- 
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thesia.  It  is  of  value  when  pain  is  experienced  by  sprinkling  the  powder 
over  the  part  either  in  a  pure  state  or  mixed  with  some  bland  agent,  or  it 
can  be  given  in  the  form  of  an  ointment  or  collodion. 

The  toxic  symptoms  usually  manifest  themselves  first  by  a  burning  or 
smarting  sensation,  followed  by  pain  at  the  site  of  application,  which  is  also 
accompanied  by  an  elevation  of  temperature,  rapid  pulse,  and  extreme  pros- 
tration may  be  present  in  some  cases.  A  peculiar  odor  is  noticed,  and  severe 
itching  may  accompany  the  toxic  symptoms.  Orthoform  (new)  has  almost 
b(»en  supplanted  by  anesthesin,  which  is  far  superior  to  the  former. 

QUmm  AND  UREA  HYDROOHLORID 

A  number  of  years  ago  Griswold,  of  Fredonia,  New  York,  recorded  his  in- 
vestigations with  quinin  as  a  local  anesthetic,  but  his  announcement  was  either 
discarded  or  forgotten  until  Dr.  Henry  Thibault,  of  Scott,  Arkansas,  discov- 
ered its  anesthetic  properties  in  1907. 

Chemistry  and  Physical  Properties. — Quinin  and  urea  hydrochlorid  is 
known  chemically  as  carbamatcd  quinin  dihydrochlorid,  and  has  a  formula  of 

C,JI,,N,0 JlCl  T  (1I,N,0.    IICl  f  5II2O 

It  is  an  interesting  fact  that  all  the  soluble  salts  of  quinin  act  as  a  local 
anesthetic  wlien  a])plied  to  nerve  trunks  or  terminal  nerves.  Quinin  and  urea 
hydroehh)rid  is  a  salt  wliich  is  composed  of  one  molecule  of  quinin  hydro- 
chlorid, and  one  molecule  of  urea  hydrochlorid.  This  compound  occurs  as 
white,  interlaced  prismatic  crystals  which  are  odorless,  having  a  very  bitter 
taste,  and  is  soluble  in  equal  parts  of  water.  A  concentrated  solution  of 
quinin  and  urea  hydrochlorid  is  amber  colored  in  appearance.  Its  salt  is 
not  hygroscopic,  is  unalterable  and  remains  permanent  in  the  air.  Quinin 
and  urea  hydrochlorid  can  be  boiled  almost  indefinitely  without  decom- 
position, but  if  they  are  left  standing  for  a  considerable  length  of  time  de- 
composition will  take  place. 

Physiologic  Action  and  Uses. — Quinin  and  urea  hydrochlorid  has  exactly 
the  same  action  as  quinin  and  is  nonirritating  when  injected  hypodermatically. 
The  discovery  that  quinin  and  urea  hydrochlorid  would  produce  anesthesia 
was  a  great  step  in  advance  for  local  anesthesia.  It  can  be  applied  locally  to 
the  mucous  membrane  and  it  exerts  an  anesthetic  action  which  is  very  similar 
to  that  of  cocain  in  intensity,  but  the  part  remains  anesthetic  for  a  number 
of  days  following  the  injection. 

(triswold  reported  before  the  Chautauqua  County  (New  York)  ^ledical 
Society  that  quinin  could  be  used  hypodermatically  as  an  efficient  local  anes- 
thetic. In  the  year  1907  Thibault,  of  Arkansas,  found  that  quinin  and  urea 
hydrochlorid  would  produce  deep  and  prolonged  anesthesia  which  he  dis- 
covered following  his  hypodermatic  treatment  for  malaria.  At  the  point  of 
injection  he  noticed  the  parts  would  remain  anesthetized  for  several  days 
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following  the  injection.  After  this  discovery  he  began  experimenting  with 
the  drug  and  soon  learned  that  a  one  to  three  per  cent  solution  would  produce 
a  deep  anesthesia  which  would  last  for  several  hours  and  even  days,  and 
was  far  safer  than  cocain.  The  compound  usually  selected  for  a  local  anes- 
thetic is  quinin  and  urea  hydrochlorid,  inasmuch  as  it  is  soluble  in  equal 
parts  of  water.  However,  other  soluble  salts  of  quinin  are  equally  as  efficient, 
and  even  the  insoluble  salts  of  quinin,  when  slightly  acidified,  can  be  dis- 
solved in  sufficient  quantity  to  produce  anesthesia.  This  knowledge  may  be 
of  value  some  time  when  other  drugs  for  producing  local  anesthesia  are  not 
available.  It  is  of  interest  to  knovr  that  quinin  and  urea  hydrochlorid  not 
only  produces  anesthesia  of  the  sensory  nerve  endings  or  nerve  trunk.s,  but 
when  the  solution  is  brought  in  contact  with  the  blood  it  arrests  the  ameboid 
movement  of  the  white  cells,  gradually  becoming  white  in  color  and  finally 
undergoing  the  process  of  crenation. 

It  has  been  found  that  ({uinin  has  a  powerful  influence  over  the  proto- 
plasm which  makes  up  the  cells,  and  when  it  is  injected,  a  prolonged  anes- 
thesia of  the  parts  remains  for  hours  or  even  days,  although  it  may  cause  some 
coagulation  and  damage  of  the  tissue  at  the  point  of  injection,  llertzler  says: 
''When  a  soluble  salt  of  quinin  is  injected  into  the  tissue,  it  causes  an  exudate 
which  is  at  first  amorphous;  if  the  solution  remains  confined  in  the  tissues,  it 
soon  coagulates,  forming  granular  fibers.  The  coagulation  begins  a  few 
minutes  after  injection  and  is  complete  in  from  twelve  to  twenty-four  hours." 
It  is  also  noted  that  when  the  skin  is  infiltrated  it  becomes  red  in  c^lor  and 
is  somewhat  thickened,  and  this  at  once  suggests  a  leukocytosis  and  hyper- 
emia; but,  on  the  other  hand,  this  part  is  not  sensitive  to  the  touch  as  would 
be  the  case  if  there  was  inflammation  of  the  tissue.  Fibrin  is  formed  in  the 
l)art  which  is  granular  in  character,  and  is  not  changed  or  replaced  by  perma- 
nent fibrous  tissue,  but  is  absorbed  within  a  few  days  following  the  injection. 
and  the  tissues  soon  resume  their  normal  state.  TIertzler  also  states  that 
wlien  quinin  solution  is  injected  into  a  nerve  trunk,  the  action  is  sim- 
ilar to  that  which  takes  place  when  the  solution  is  injected  beneath  the 
skin.  This  granular  fibrin  which  is  formed  in  contact  with  the  nerve  fibers 
themselves  may  compress  and  displace  them,  but  do  not  change  the  nerve 
fibers  themselves. 

^Fany  operators  who  have  had  experience  with  quinin  and  urea  state  that 
its  injection  jiroduces  edema,  a  statement  which  is  incorrect,  from  the  very 
fact  that  the  sul)stan(*c  formed  is  spontaneously  coagulable,  whereas  if  it 
was  true  edema  tht*  tissue  at  the  point  of  injection  would  not  be  capable  of 
takinj^  iminediate  steps  toward  iniiial  repair  until  the  edema  had  subsided. 
TluTf'fore,  Iho  exudate  wliicli  is  prodiuM^l  by  the  injection  of  the  quinin  and 
iin'a  hydrochlorid  is  tlie  first  sic])  toward  sjieedy  repair,  and  as  Hertzler  puts 
it.  it  is  a  misdirected  one  and  may  do  liarm,  if  imi)roperly  employed.  If  it 
is  used  witli  iiitcllijreiice  and  all  due  care  is  taken  during  its  administration. 
it  is  an  elYicient  and  valuable  local  anesthetic.    It  must  be  borne  in  mind  that 
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the  infiltrated  and  reddened  condition  of  the  skin  is  not  an  inflammatory  re- 
action, and  the  operator  should  not  lose  sif^ht  of  the  fact  that  w  hen  a  quantity 
of  the  solution  is  injected  beneath  the  skin  or  mucous  membrane,  and  the 
tissue  is  incised  a  few  minutes  following  the  injection,  that  a  considerable 
amount  of  the  solution  escapes  w^ith  the  hemorrhage  and  the  formation  of 
fibrous  tissue,  as  already  described,  takes  place  to  a  very  limited  extent, 
and  not  only  this,  but  the  anesthesia  remains  only  for  a  few  hours  following 
the  injection.  If  prompt  healing  of  the  part  is  desired,  it  is  well  to  in- 
ject as  little  of  the  solution  as  possible  during  the  operation.  On  the 
other  hand,  if  it  is  impossible  to  obtain  primary  union,  it  may  be  desir- 
able to  maintain  prolonged  anesthesia  a  number  of  days,  and  when  such 
is  the  case  the  solution  is  injected  into  the  tissue  and  allowed  to  remain.  It 
is  claimed  that  the  exudate  which  forms  as  a  result  of  the  quinin  and  urea 
injection  causes  pressure  upon  the  surrounding  tissues  which  has  a  tendency 
to  lessen  the  hemorrhage  and  exudate.  If  the  solution  is  injected  deeply 
into  the  tissue  and  allowed  to  remain,  fibrous  tissue  forms  and  as  a  result  of 
anesthesia  will  last  from  two  to  fifteen  days.  This  is  a  very  valuable  property 
in  favor  of  quinin  and  urea  anesthesia  for  surgical  operations  upon  the 
throat,  jaws,  anus  and  other  locations,  as  it  lessens  or  eliminates  postoperative 
pain  which  follows  these  operations.  When  the  operator  is  using  quinin 
and  urea  hydrochlorid  as  a  local  anesthetic,  he  should  by  all  means  take  into 
consideration  the  exudate  which  is  formed  and  the  prolonged  anesthesia  which 
is  obtained,  provided  the  solution  is  deeply  injected  and  is  allowed  to  remain 
in  the  tissues.  Some  operators  prefer  to  add  a  small  amount  of  adrenalin 
or  synthetic  suprarenin  to  the  quinin  and  urea  hydrochlorid,  which  prevents 
the  vaso-dilation  of  the  capillaries  or  arterioles  at  the  time  the  quinin  and 
urea  is  injected.  The  adrenalin  produces  immediate  vaso-constriction  of 
the  part  which  seems  to  lessen  the  amount  of  exudate,  and  last,  but  not 
least,  it  shortens  the  duration  of  the  anesthesia.  When  quinin  and  urea 
hydrochlorid  is  applied  topically  to  the  mucous  membrane  of  the  mouth, 
even  in  concentrated  solution,  it  seems  to  have  little  anesthetic  effect,  which 
is  no  doubt  due  to  the  very  slow  absorption  of  the  drug.  An  injection 
of  quinin  and  urea  hydrochlorid  has  little  effect  upon  immediate  hemor- 
rhage, but  as  the  anesthesia  deepens  it  acts  as  a  hemostatic,  thereby 
checking  the  flow  of  blood  to  some  extent.  The  urea  hydrochlorid,  which 
is  in  combination  with  quinin  hydrochlorid,  seems  to  have  no  effect  what- 
soever upon  the  tissues,  and  the  object  of  its  being  combined  with  quinin 
hydrochlorid  is  to  render  the  latter  more  soluble.  Quinin  hydrochlorid  is 
soluble  in  one  to  thirty-four  parts  of  water. 

External  Application  of  Quinin  and  Urea  Hydrochlorid.— This  com- 
pound, when  applied  externally,  is  very  slow  in  its  action  as  compared  with 
procain  and  cocain.  On  account  of  its  action  being  much  slower  than  pro- 
cain  and  cocain,  the  prolonged  effect  it  produces  places  it  far  su])erior  to 
cocain  and  procain  in  this  particular  respect.     The  topical  application   of 


248  BLOCK   ANESTHESIA   AND   ALLIED   SUBJECTS 

quiiiin  and  urea  hydrochlorid  has  not  been  used  to  any  considerable  extent,  al- 
though the  author  has  used  it  with  satisfaction  on  several  occasions  for  nasal 
and  antrum  operations  by  the  tamponing  method. 

The  author  has  in  a  number  of  cases  injected  quinin  and  urea  hydro- 
chlorid for  blocking  the  nerve  trunks  for  oral  and  dental  surgery,  and  the 
results  have  been  very  satisfactory.    One-half  per  cent  solution  was  employed. 

Tampon  Method. — When  it  is  used  in  the  nasal  cavity  for  nasal  surgery, 
it  can  bo  applied  upon  a  tampon,  as  already  described  under  procain  and 
cocain.  As  quinin  and  urea  hydrochlorid  are  nontoxic,  a  large  amount  can  be 
used.  The  tampon  should  be  frequently  changed  and  should  be  as  large  as 
possible  to  pack  into  the  nasal  cavity.  The  tampon  should  be  changed  at 
least  four  times,  allowing  it  to  remain  in  position  from  five  to  ten  minutes. 
As  soon  as  anesthesia  has  been  produced,  the  mucous  surface  should  be  gone 
over  with  a  tampon  which  has  been  saturated  with  a  1-1000  solution  of  adrena- 
lin, which  will  cause  ischemia  of  the  part  and  prevent  hemorrhage.  Quinin 
and  urea  hydrochlorid  by  the  injection  method  has  become  very  popular  with 
many  general  surgeons,  and  is  being  used  very  extensively  by  Hertzler  and 
Crile  and  others. 

The  drug  should  be  used  with  caution,  even  if  it  is  nontoxic,  for  deep 
nerve  blocking  injections  for  oral  and  dental  surgery,  inasmuch  as  it  pro- 
duces an  exudate  and  prolonged  anesthesia  and  sloughing  in  some  cases. 
The  author  has  experienced  very  little  difficulty  following  its  administra- 
tion, and  in  only  a  few  cases  encountered  any  sloughing  of  the  tissues. 

Percentages  of  Solution  Employed. — One  per  cent  quinin  and  urea  hy- 
drochlorid is  sufficient  to  produce  anesthesia  for  nearly  all  operations.  p]ven 
a  onc-foui-th  or  one-half  per  cent  solution,  skillfully  injected,  will  produce 
very  satisfactory  results.  If  primary  union  is  desired,  and  the  operation  is 
ui)bn  the  face  or  is  situated  in  loose  connective  tissue,  or  for  plastic  operations 
upon  the  head  and  neck,  one-quarter  to  one-half  per  cent  solution  is  more 
efficient.  If  prolonged  anesthesia  is  necessary,  as  for  an  extensive  operation, 
or  for  controlling  postoperative  pain  resulting  from  a  surgical  operation,  a 
one  per  cent  solution  should  be  employed.  It  is  much  better  to  prepare  the 
^u;ution  just  before  it  is  injected,  as  it  disintegrates  if  kept  standing  for 
several  days.  Some  operators  prefer  a  three  or  four  per  cent  solution. 
Experience,  however,  has  proved  that  one  per  cent  solution  is  sufficient 
for  such  operations  as  come  within  the  domain  of  the  oral  surgeon,  eye, 
ear,  nose  and  throat  specialist,  and  dentist.  If  a  deep  injection  has  been 
made  to  anesthetize  a  nerve  branch,  twenty  minutes'  time  should  elapse 
from  the  time  of  injection  until  the  operation  is  begun. 

Toxicity  of  Quinin  and  Urea  Hydrochlorid.— The  compound  seems  to 
However,  ju.st  because  the  drug  is  nontoxic,  the  operator  should  not  take  ad- 
vantage of  this  fact  and  inject  an  enormous  quantity  which  would  produce 
have  no  toxic  effect  on  a  patient  even  when  injected  in  a  large  quantity. 
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prolonged  anesthesia  and  invite  postoperative  effects,  such  as  sloughing. 
When  Thibault  discovered  its  anesthetic  properties  he  certainly  added  a  valua- 
ble link  to  the  surgeon's  resources  of  eliminating  pain,  and  not  only  that, 
but  it  has  added  wonderfully  to  the  technic  of  producing  local  anesthesia. 
Its  noiitoxicity  and  long  duration  of  anesthesia  will,  at  all  times,  keep  this 
compound  in  the  minds  of  every  anesthetist  and  surgeon.  Its  drawbacks, 
which  now  confront  us,  may  in  time  be  eliminated  or,  at  least,  be  reduced  by 
combining  this  drug  with  other  agents  which  may  neutralize  or,  at  least, 
modify  its  undesirable  action,  such  as  prolonged  anesthesia  and  its  tendency 
to  produce  sloughing. 

Sal  Anestheticum  Schleichii. — This  is  a  local  anesthetic  solution  which 
contains  various  amounts  of  cocain  hydrochlorid.  morphin  hydrochlorid  and 
sodium  chlorid,  to  produce  anesthesia  by  infiltration,  according  to  the  method 
of  Schleich.  The  three  solutions  which  were  originally  used  by  Schleich  for 
infiltration  anesthesia  consisted  of  three  different  degrees  of  strength,  which 
were  as  follows: 

1.  Sal  anestheticum  Schleichii  I  (strong): 

I^      Cocain    hydrochlorid  0.2        (jjr.  3) 

Morjdiin  hydrochU)riiI  O.OlM    (jjr.  1/3) 

Sodium  chlorid  0.2        (j^r.  3) 

2.  Sal  anestheticum  Schleichii  II  (normal): 

i;      Cocain  hydrochlorid  0.1        (j^^r.   1   2/3) 

Morpliin  hydroclilorid  0.025   (jjr.   1/3) 

Sodium  chlorid  0.2        (^r.  3) 

3.  Sal  anestheticum  Schleichii  III  (weak)  : 

IJ     Cocain   hydrochlorid  0.01      (^rr.  1/6) 

Morphin  hydrochlorid  0.005   (^r.  1/12) 

Sodium  chlorid  0.2        (jijr.  3) 

Schleich  found  he  could  use  alypin  to  advantage  when  combining  it  with 
cocain,  and  consequently  advised  the  substitution  of  the  above  solutions  for 
the  following: 

I  II         III 


I^      Cocain  hydrochlorid  0.1  0.05  0.01 

Alypin  0.1  0.05  0.01 

Sodium  chlorid  0.2  0.2  0.2 

Distilled  water  100.0  100.0  100.0 

It  will  be  noticed  that  the  above  formula  does  not  contain  the  vaso-con- 
stricting  agent  adrenalin  or  synthetic  suprarenin,  inasmuch  as  Schleich  feared 
unpleasant  secondary  symptoms  following  its  administration. 

Sinecain. — This  is  a  compound  which  contains  three  per  cent  of  quinin 
hydrochlorid,  three  per  cent  of  antipyrin,  and  0.05  mg.  of  adrenalin  in  water 
as  the  vehicle,  and  has  been  employed  as  a  local  anesthetic. 
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STOVAIN 

This  is  a  synthetic  local  anesthetic  discovered  by  Fourneau,  a  French 
chemist.  It  is  known  chemically  as  benzoyl  ethyl  dimethylaminopropanol 
hydrochlorid,  and  has  the  following  chemical  formula: 

CH.CIIoCC  CoH^COO )  ( (11, )  f  ir^N  ( CII, )  2.UC1 

Chemical  and  Physical  Properties. — It  is  a  synthetic  compound  and  is 
closely  related  to  alypin,  and  was  first  used  in  1904  by  Chaput  in  producing 
subarachnoid  analpresia.  It  consists  of  small  brilliant  flakes  or  scales  having  a 
melting  point  of  175°  (■.  Stovain  is  very  soluble  in  water,  and  it  makes  up 
solutions  which  are  stable  and  may  be  sterilized  at  115°  C.  without  fear  of 
decomposition.  Stovain  is  precipitated  from  solution  by  all  the  alkaloidal 
reagents  and  is  broken  down  by  very  dilute  alkali  solutions.  Therefore,  it  is 
incompatible  with  alkaloidal  and  alkali  reagents.  This  synthetic  anesthetic 
was  introduced  as  an  efficient  substitute  for  cocain,  but  it  has  not  proved  to 
be  as  valuable  as  it  was  thought  it  would  be  at  one  time,  due  doubtless  to  its 
toxicity  and  to  the  fact  that  adrenalin  can  not  be  combined  with  it. 

Action  and  Uses. — Stovain  is  a  local  anesthetic  having  about  the  same 
power  as  cocain,  but  it  dilates  the  blood  vessels,  whereas  cocain  contracts 
them.  It  is  considered  to  be  one-third  to  one-half  as  toxic  as  cocain.  Tuffier 
and  Reclus  have  done  some  good  work  with  it  and  recommended  it  for  spinal 
anesthesia,  and  it  has  been  used  considerably  for  this  purpose,  but  as  it 
produces  toxic  symptoms  in  many  cases  and  causes  irritation  of  the  nerve 
tissues,  it  is  not  being  used  as  much  at  this  time  as  it  was  in  the  past.  Most 
authorities  agree  that  it  is  less  toxic  than  cocain,  and  that  the  duration  of  anes- 
thesia does  not  last  as  long  as  that  of  cocain,  and  when  toxic  symptoms  de- 
velop following  its  injection  they  are  very  similar  to  those  following  cocain. 
When  solutions  are  injected  into  the  tissue,  the  patient  first  experiences  a 
slight  burning  pain,  which  is  soon  followed  by  deep  anesthesia,  and  in  some 
cases  an  area  of  inflammation  is  apparent  at  the  site  of  injection,  and  in 
other  cases  the  injection  of  a  ten  per  cent  solution  has  been  followed  by  nec- 
rosis of  the  tissues.  When  a  solution  of  stovain  is  instilled  into  the  eye  it 
causes  a  very  marked  burning  sensation,  extreme  lacrimation  and  photo- 
phobia. The  pupil  becomes  contracted,  and  the  parts  are  extremely  hypere- 
mic.  It  is  true  that  stovain  possesses  several  properties  which  do  not  make  it 
the  ideal  anesthetic  bj^  any  means,  but  with  its  disadvantages  it  is  superior 
to  cocain.  Its  principal  advantage  is  that  two  or  three  times  as  much  of  it  can 
be  injected.  The  safe  dose  of  stovain  is  placed  at  30  mils  of  a  1/200  solution. 
but  even  a  greater  amount  than  this  has  been  injected  without  the  develop- 
ment of  postoperative  coni])lications.  Stovain  is  employed  more  in  spinal  anal- 
gesia than  in  any  other  branch  of  local  anesthesia  and  is  being  used  at  the 
present  time  by  a  nunil)er  of  surgeons.  Its  chief  reason  for  being  used  is  that 
it  is  less  toxic  than  cocain,  it  can  be  boiled  without  decomposition,  is  mildly 
antiseptic,  and  is  very  soluble  in  water.    It  paralyzes  all  the  sphincters,  such 
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as  the  vesical,  uterine,  and  anal.  It  exerts  far  more  effect  on  the  motor  nerves 
than  cocain  does.  This  being  the  case,  it  produces  muscular  relaxation  when 
it  is  injected  into  the  spinal  canal  and  allowed  to  come  in  contact  with  the  roots 
of  the  motor  nerves.  This  one  feature  makes  it  a  valuable  agent  to  use  when 
spinal  anesthesia  is  indicated  for  abdominal  operations,  as  it  permits  deep 
muscular  relaxation  which  is  advantageous  to  the  surgeon.  It  is  employed 
in  five  and  ten  per  cent  solutions  for  spinal  anesthesia,  and  one-half  to  one 
per  cent  solution  for  hypodermatic  injections  for  the  production  of  local  anes- 
thesia. 

Dosage. — Internally  0.002  gram  (1/30  grain.)  Locally,  from  five  to  ten 
per  cent  solution  for  application  to  the  mucous  membrane  for  nasal  and 
throat  operations.  For  hypodermatic  injections  for  local  anesthesia,  in  0.75 
to  one  per  cent  solution ;  in  a  5  to  10  per  cent  solution  for  producing  spinal  anes- 
thesia. 

Subcutin. — Subcutin  is  a  local  anesthetic  which  was  introduced  by  Ritsert, 
and  is  prepared  by  the  action  of  paraphenol  sulphuric  acid  upon  anesthesin. 
It  is  said  to  be  nontoxic  and  to  possess  germicidal  properties.  It  has  the  fol- 
lowing chemical  formula : 

NILSCyi.CJ  1,011' 


(NlLSO.lI.Cy  1,011  \ 
cyi.    -  ) 

COOCJI,  / 


It  ai)pears  in  white,  fine,  crystalline  powder,  and  has  a  melting  point  of 
ir5.6'^  C.  It  is  soluble  to  the  extent  of  2.5  parts  in  one  hundred  parts  of  warm 
water.  It  is  not  decomposed  by  boiling,  and  when  injected  it  does  not  produce 
pain,  and  anesthesia  follows  at  once.  Some  users  of  this  drug  have  reported 
that  following  its  injection  the  site  of  injection  showed  an  inflammatory  reac- 
tion. It  does  not  produce  as  deep  an  anesthesia  as  cocain,  and  the  anesthetic 
effect  disappears  much  quicker  than  when  cocain  is  employed.  When  it  is 
placed  in  contact  with  the  tongue  it  produces  numbness.  Anesthesin  (see 
first  part  of  this  chapter)  is  a  drug  which  is  almost  insoluble  in  water,  and  it 
is,  therefore,  not  adapted  for  local  anesthesia.  This  drawback  caused  Ritsert 
to  do  experimental  work  with  anesthesin  compound  in  order  to  prepare  a  com- 
pound which  would  possess  a  greater  solubility,  and  yet  be  endowed  with  the 
anesthetic  property,  without  producing  irritation.  His  research  work  re- 
sulted in  finding  that  phenol  sulphonate  or  subcutin  answered  these  require- 
ments. The  parasulphonate  of  anesthesin,  which  is  known  as  subcutin,  when 
injected  hypodermatically,  produces  postoperative  pain  because  the  solution  is 
acid  in  reaction. 

Tropacocain. — This  agent  was  first  isolated  from  the  coca  plant  by 
Oiesel.  and  its  action  is  similar  to  that  of  cocain,  with  the  exception  that  it 
fjroduces  anesthesia  much  quicker  than  cocain,  and  retains  the  anesthetic 
effect  about  one-half  as  long.  The  toxic  symptoms  arising  from  the  use  of  this 
drug  are  not  so  pronounced  and  are  of  a  much  shorter  duration  than  those  of 
cocain.     When  solutions  of  tropacocain  are  instilled  into  the  eye,  the  drug 
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produces  profound  anesthesia  in  about  half  the  time  required  by  solutions 
of  eoeain,  with  no  ischemia ;  and  accommodation  is  not  impaired.  This  drug  has 
not  become  very  popular  as  a  local  anesthetic,  but  it  has  been  used  by  some 
operators  for  spinal  analgesia. 

The  compound  employed  is  tropacocain  hydrochlorid  which  has  the  fol- 
lowing chemical  formula: 

rjr,,  \0(C,ii,o)  HCi 

This  drug  is  now  prepared  synthetically  and  is  known  as  the  hydrochlorid 
of  synthetic  tropacocain.  It  can  be  used  instead  of  cocain  hydrochlorid  as  it 
possesses  several  properties  that  the  cocain  solution  does  not  possess.  The 
solution  is  more  stable,  easily  sterilizable,  and  has  a  less  toxic  action  upon 
the  heart.  It  can  be  used  in  ophthalmology,  general  surgery  by  the  Schleieh 
infiltration  method,  in  dentistry,  in  regional  anesthesia,  and  in  lumbar  or 
spinal  anesthesia.    Its  toxic  action  is  about  one-half  of  that  of  cocain. 

Dosage, — It  is  applied  in  from  three  to  ten  per  cent  aciueous  solution,  and 
contains  0.6  per  cent  sodium  chlorid. 

Water. — Water  has  been  employed  somewhat  as  a  local  anesthetic,  not 
that  it  produces  any  local  anesthetic  action  within  itself,  but  the  pressure  it 
exerts  causes  ])ressure  upon  the  terminal  nerve  endings,  and  produces  anes- 
thesia.    It  has  been  used  in  dentistry  and  in  minor  surgical  cases. 

Wilson's  Local  Anesthetic. — This  is  a  solution  of  one  per  cent  cocain, 
trinitrin,  hydronaphthol,  eucalyptol,  monarda,  baptisia,  gaultheria,  thymol, 
benzoic  acid,  and  boric  acid. 

Waite's  Local  Anesthetic. — This  is  a  local  anesthetic  solution  which  is 
used  in  oral  and  dental  surgery  and  contains  the  following  ingredients:  co- 
cain, phenol,  glycerinum,  ioduni,  thyme,  eucalyptus,  mentha-arven.sis,  baptisia, 
gaultheria,  and  benzo-boracic  acid.  Each  29.57  cubic  centimeters  contains 
0.344  grams  of  cocain  hydrochlorid. 


CHAPTER  XV 
ANESTHETIC   FORMULAS,   TABLETS,  AND  SOLUTIONS 

ANESTHETIC  FORMULAS 

The  most  important  local  anesthetics  and  their  combinations  will  now  be 
discussed.  The  reader  should  carefully  note  the  amount  of  the  anesthetic 
drujr,  the  vaso-constrictinfr  aji^ent,  adrenalin  or  synthetic  suprarenin,  and  the 
vehicle  employed. 

LOCAL  ANESTHETIC  TABLETS  AND  SOLUTIONS 

Various  local  anesthetic  tablets  containing^  different  amounts  of  the 
local  anesthetic  in  combination  with  the  vaso-constrictinp^  aj2rent,  as  well  as 
other  constituents,  are  now  offered  to  the  profession.  The  tiiblet  combina- 
tion is  a  convenient  form  of  makinof  a  fresh  local  anesthetic  solution  at  the 
time  of  operation,  which  in  many  respects  is  superior  to  the  stock  solution. 
The  writer  has  employed  the  tablet  prejiaration  method  for  a  number  of 
years  and  recommends  its  use  over  a  stock  solution.  A  fresh  solution  is  very 
ea.sily  prepared  by  addinj?  the  proper  tablet  to  a  ^iven  amount  of  the  vehicle, 
which  jrives  a  definite  percenta<re  of  the  anesthetic  and  the  vaso-constricting 
ajjent.  Some  stock  solutions  should  never  be  employed  because  they  contain 
certain  compounds  which  are  irritatinj^f  to  the  tissues;  besides  there  is  a  great 
rliance  for  disintcfrration  and  contamination.  However,  a  stock  local  anes- 
thetic solution,  which  is  accurately  compounded,  composed  of  the  proper 
ingredients,  contained  in  alkaline  free,  amber-colored,  sterile,  sealed  ampoules, 
has  m(»rit,  but  cannot  be  recommended  over  the  preparation  of  a  fresh  solu- 
tion from  tablets  as  needed. 

We  will  first  consider  the  various  combinations  of  cocain,  inasmuch  as  it 
has  occupied  a  prominent  place  in  local  anesthesia  in  the  past.  However,  in 
this  modern  age,  it  does  not  occupy  as  prominent  a  ])ositi()n  as  it  formerly 
did  in  the  production  of  h)cal  anesthesia,  on  account  of  its  extreme  toxicity. 

//.r.  No,  151  (P.D.)  : 

U     Cocain  hydroclilorid  jjr.  1/(5 

Adronalin  ^rr.  1/300 

Stff.:  A(M  1  talik't  to  tlio  vehirlo  wliicli  will  niako  a  1  por  cent  solution  of  cocain  and 
1    5000  Holution  of  adrenalin. 

//.  r."/r' A'o.  178  (P.I).): 

It     Cocain  hydroclilorid  jrr.1/12 

Adrenalin  ^r.  1/300 
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Sig.:  One  tablet  added  to  1  mil  of  veliicle  makes  Yz  per  cent  of  cocain  and  1/5000 
solution  of  adrenalin. 

//.  T.  **I)"  No.  203  (P.2>.): 

IJ     Cocain  hydroehlorid  gr.  1/6 

Adrenalin  gr.  1/600 

SiQ'i  One  tablet  added  to  1  mil  of  vehicle  makes  a  1  per  cent  solution  of  cocain 
and  adrenalin  1/10,000. 

These  tablets  are  of  narrow  cylinder  shape  and  can  be  readily  divided  or 
inserted  whole  into  the  pulp  chamber  for  pressure  anesthesia. 

H.T.  No,  81  (P.2>.).    {Suggested  hij  Dr.  N,  S.  Uoff,  Ann  Arbor,  Mich.) : 
IJ     Cocain  hydroehlorid  gr.  1/2 

Morphin    sulphate  gr.  1/8 

Atropin  sulphate  gr.  1/200 

ILT.  No.  200  *'B''  {P.D.).  {Suggested  by  Dr.  N.  8.  Uoff,  Ann  Arbor, 
Mich.): 

IJ     Cocain  hydroehlorid  gr.  1/4 

Morphin  sulphate  gr.  1/16 

Atropin  sulphate  gr.  1/400 

Local  anesthetic  solution  suggested  by  Dr.  Hermann  Prim: 
1^     Cocain  hydroehlorid  gr.    v 

Sodium  chlorid  gr.  iv 

Distilled  water  5     i 

Misee. 
«S't/7.  :      Use  as  a  local  anesthetic.    Add  one  minim  of  a  1/10,000  solution  of  epinephrin  to 
(ai'h  mil  when  used.     This  makes  a  1  j)er  cent  solution  of  cocain. 

Local  obtundent  suggested  by  Dr.  Jenkins: 

U     (*(>cain  hydroehlorid  gr.  xv 

Liquid  phenol  3    i 

Mi  see. 
Sifj.:     Heat  the  solution  and  apply  to  the  sensitive  dentin. 

Formula  of  Dr.  J.  P.  Buckley.     {Lilly) : 

IJ     (*oeain  hydroehlorid  gr.  1/12 

This  is  in  the  form  of  freely  soluble,  miniature  cylinders  suitable  far  re- 
moval of  tlie  dental  pulp  by  the  pressure  method. 

Ijocal  anesthetic  solution,  formula  of  Dr.  J.  P.  Buckley.     {Lilly)  : 

U     Cocain  hydroehlorid  gr.  v 

This  amount  of  cocain  is  dissolved  in  one  ounce  of  physiologic  saline  so- 
lution whifh  contains  a  small  amount  of  phenol  and  peppermint.  Makes  one 
per  cent  solution  of  cocain. 

Ancsfhefic  tablets.     Formula  of  Dr.  Schleich.    These  tablets  are  employed 
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for  infiltration  anesthesia  and  are  supplied  in  three  different  strengths.     (Lilly) : 
IJ     No.  1  Strong. 

Cocain  hydrochlorid  gr.  1/5 

Morphin  hydrochlorid  gr.  1/40 

Sodium  chlorid  gr.  1/5 
IJ     No.  2  Normal 

Cocain  hydrochlorid  gr.  1/10 

Morphin  hydrochlorid  gr.  1/40 

Sodium  chlorid  gr.  1/5 
IJ     No.  3  Weak 

('ocain  hydrochlorid  gr.  1/100 

Morphin  hydrochlorid  gr.  1/40 

Sodium  chlorid  gr.  1/5 

To  prepare  solution  for  injection  by  infiltration  method,  select  the  proper 
tablet,  either  No.  1,  No.  2,  or  No.  3,  as  indicated,  and  dissolve  one  tablet  to  each 
KK)  minims  (6.5  mils)  of  sterile  distilled  water. 

NoTK:  The  sodium  chlorid  does  not  produce  an  isotonic,  physiologic  ve- 
hicle such  as  produced  by  Ringer  constituents. 

Anesthetic  tahleta,     {Lilly): 

U     Cocain  hydrochlorid  gr.   1/2 

Mor]>hin  aulpliato  ;jr.  1/8 

Atropin  Hulphate  gr.  1/200 

Si[f.:  Add  oni*  tablet  to  23  minims  of  vcliicie  wliicli  nmkes  a  2  per  cent  solution  of 
cocain. 

Local  anesthetic  tablet.     {Lilly)  : 

IJ     Cocain  hydrochlorid  gr.  1/8 

Morphin  Hulphate  gr.  l/.'t2 

Atrojiin  sulphate  gr.  1/800 

Sift.:  Add  one  taMi't  to  25  mininin  of  the  vehicle  which  makes  a  y^  per  cent  solu- 
tion of  cocain. 

Local  anesthetic  solution: 

Gm.  or  Mil 

B     Cocainn?  hydrochloridi  16     (gr.  iiss) 

Atropine  sulphatis  008   (gr.  1/8) 

Strychnin©   sulphatis  0.3     (gr.  ss) 

Phenolis  12     (mm.  ii) 
Aqua?  dest.                        15  (fid.  5  ss) 

Miscc. 

The  above  solution  contains  1  per  cent  of  cocain.  Each  mil  con- 
tains \i;  gr.  cocain  (medium  dosage)  with  Vi-Jo  gi'-  of  atropin,  aiul  V:<o  gr-  <>f 
strychnine.     Add   1  minim  of  a   1   1,(KK)  solution  of  adrenalin   to  each   mil. 
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The  carbolic  acid  which  is  0.8  per  cent  is  for  preservation.    The  atropin  and 
strychnin  are  stimulants. 

Braun's  formulas.     Local  anesthetic  solutions: 
No.  1. 


No.  2. 


No.  3. 


No.  4. 


Ji     Coc-ain  hyflrochlorid 

Suprarenin   (1%  solution) 
Normal  saline  solution 


B     Cocain  hydrochlorid 

Suprarenin   (1%  solution) 
Normal  saline  solution 


Cocain  hydrochlorid 
Suprarenin  (l^r  solution) 
Normal  saline  solution 


1}     Cocain  hydrochlorid 

Suprarenin   (1%  solution) 
Normal   saline  solution 


Gm.  or  Mil 


100 


01 
03 


Gm.  or  Mil 


50 


Gm.  or  Mil 


10 


Gm.  or  Mil 
05^ 


Note:  Normal  saline  solution  contains  only  sodium  chlorid  and  is  not  a 
Ringer  solution.  Rinjrer  solution  contains  sodium,  calcium,  and  potassium 
chlorids. 


PROCAIN  COMBINATIONS,  TABLETS,  AND  SOLUTIONS 


II.T,  No.  187  (P.Z>.)  : 

B     Procain 
Adrenalin 


gr.  1/3 
gr.  1/600 


One  tablet  added  to  one  mil  of  the  vehicle  makes  a  two  per  cent  solution  of 
procain  and  adrenalin  1   10,000. 


II.T, ''IV  No.  188  {P.D.): 

U     Procain 
Adrenalin 


gr.  1/6 
gr.  1/400 


One  tablet  added  lo  one  mil  of  Rinjrer  vehicle  makes  a  one  per  cent  solu- 
tion of  procain  nml  adrenalin  1   6,000. 


II.T.'' C  No.  202  {r.D.)  : 

1}     Procain 
Adrenalin 


gr.  IV 
gr.  1/200 
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One  tablet  dissolved  in  five  mils  of  the  vehicle  makes  a  five  per  cent  solution 
of  proeain  and  adrenalin  1/15,000. 

Local  anesthetic  solution.     (P.D,)  : 

I>     Proeain  jjr.  0-1/5 

Adrenalin  clilorid  gr.      1/50 

Chloretono  ixr.  2-1/4 

Normal  salt  solution,  (|.s.  ad.  B  i 

This  solution  contains  two  per  cent  proeain  and  1/20,000  solution  of  adren- 
alin and  is  supplied  in  one  ounce  pflass-stoppered  bottles. 

For  application  to  dental  pulp  sufjfjested  hff  Dr,  Hermann  Vrinz: 
U     (^aniplior  3  iss 

Chloral  hydiato  3  iii 

Proeain  gr.  xlv 

Misc. 
Sitj.:     Apply  to  achin;;  l'"U^  ^^"  saturated  cotton. 

Local  obtundent:  Author's  formula.  For  application  to  tooth  sockets  and 
exi>os(»(l  bone  to  control  postoperntive  ])inn  and  prevent  infection: 

I>      Ancstlu'sin  gr.  xxv 

Oliloretone  gr.  xxv 

Mont  hoi  gr.  v 

Oil  of  wintergreon  gr.  v 

Whito  vaseline  q.s.  ad  5  i 
Mi  see. 
Sit/.:     Fill  tooth  soeket  or  cavity  with  above  mixture,  applying  it  with  syringe  and  long 
flexible  tube. 

This  obtundent  acts  ui)on  the  denuded  alveolus,  bone,  soft  tissue  and  ex- 
posed terminal  nerve  endinjrs.  It  will  jz:ive  almost  immediate  relief  to  pain 
aiul  prevents  postoperative  pain,  also  aids  in  keepinjj:  parts  aseptic. 

Local  anesthetic  solution.    Formula  of  Dr.  Hermann  Vrinz: 

\\     Proeain  gr.  x 

Sodium  chlorid  gr.  iv 

Distilled  water  5  i 

Siff.:     Sterilize  by  boiling.    Ad<l  J  minim  of  1/1  (M)()  solution  of  adrenalin  to  each  mil. 

Loial  anesthetic  solution.    Formula  of  Fischer: 

li      Proeain  gr.  xxiii  (1.5     gni.) 

Sodium  chlorid  gr.  xiv  ((l.{)2  gm.) 

Thymol  gr.   1/:J  ((1.02  gm. ) 

Distilled  water  5  iii  (i>0  mils) 

XoTK:  When  ready  for  us<\  add  1  minim  of  1/1. 000  solution  suprarenal 
extract.  Sterilize  by  boilinji:  before  addinjr  suprarenin  content,  and  after  it  has 
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hojtn  iuhUulf  fliiffi  briiij^  to  hoiliuK  point.    Tlie  thymol  is  a  preservative     This 
dilution  (fOfitaiiiH  P/^  per  e^iit  dilution  of  prorain. 

I'roralyi'Nuprarf nin 'lihujcr  inbU  t .    A  uth or's  form  ula  :• 
U     Prwaiii  O.Ol'OOO 

Hiiiinin'iiin  8)riitlM«tift  0.0(KK)4 

Hod i urn  thlorid  c).00500 

Cahriiim  chlorid  0.00040 

J'otaHHiiiin  chlorid  0.000L*0 

Add  1  iahl(*i  to  1  mil  diKtilled  sterile  wat(*r  whieh  makes  a  2  per  cent 
proeuin  l/25,0(M)  solution  suprarenin,  and  a  fresh  Kinj^er  isotonic  vehicle,  all 
at  the  same  time.  The  proeain  whieh  is  %  grain  (0.02  gni.)  makes  a  2  per 
cent  solution  of  the  anesthetic  whieh  is  used  for  oral  surgery  and  dental  opera- 
tions. The  amount  of  vaso-constrieting  agent,  suprarenin,  is  1/1,600  of  a 
grain  (0.(M)004  gm.).  This  amount  will  maintain  profound  anesthesia  of  the 
part  for  approximately  45  miinites.  (-ombining  the  Kinger  constituents  in 
the  same  tal)let  with  proeain  and  suprarenin  renders  a  fresh  isotonic,  physio- 
logic liinger  vehicle  when  the  tablets  are  added  to  distilled  sterile  water. 

The  following  formula  of  the  combination  tablet  contains  a  less  amount 
of  suprarenin  than  the  formula  al)ove  given  and  can  be  used  where  a  short 
aru»sthesia  and  little  anemia  is  desired,  also  in  advanced  pathologic  cases. 

n 


Proeain 

0.02000 

Hiipruroiiin  Hvntliotic 

0.00002 

Sodium  chlorid 

0.00500 

(*ulciiini  chlorid 

0.00040 

PotiiHHiuin  chlorid 

0.00020 

Add  I  tablet  to  1  mil  of  st(»rile  distilled  water,  which  makes  a  2  per  cent 
solution  of  proeain,  1/50,000  solution  suprarenin  and  a  fresh  Ringer  isotonic 
vehicle,  all  at  the  same  time. 

H     rrocnin  gr.  1/3  (0.02  gram) 

Add  1  tablet  per  each  mil  distilled  sterile  water  which  makes  a  2  per 
cent  solution  of  ])rocain.  Add  1/1,000  solution  suprarenal  extract  in  amount 
necessary;  usually  from  one  to  five  minims  per  mil,  depending  upon  location 
and  nature  of  operation. 

Tablet  **D": 

U     Proeain  gr.  iii  (0.2  gram) 

One  tablet  added  to  10  mils  of  vehicle  makes  a  two  per  cent  solution  of 
proeain.    Add  1/1,000  suprarenal  extract  solution  to  above  as  desired,  usually 
1  minim  per  mil,  depending  upon  location  and  extent  of  operation. 
Tablet  ••P": 
I^     Proeain  gr.  '}/{]  (O.Oo  gram) 

One  tablet  added  per  each  mil  of  sterile  distilled  water  makes  approxi- 
mately 5  per  cent  solution  of  proeain. 

*ln  tht*  (U'Vfh>r'f:c'iit  of  thiii  ftirmiila  the  author  drsirrst  to  acknowlrtlgc  valuable  assistance  from  the 
foUowniK:  ProfrwHor  W.  U.  /oethout,  erofesMur  C  A.  Cary,  Dr.  J.  A.  Corbctt,  Dr.  George  W.  Funck, 
l>r.   I..   C   KnuMihiycr,  %nj  M.   M.   lUirdick. 
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Tablet  "A": 
3     Procain  gr.  ii  (0.125  gram) 

L-Suprarenin  synthetic       gr.  1/500  (0.000125  gram) 

One  tablet  dissolved  in  1  mil  of  Ringer  vehicle  makes  a  12  per  cent  solu- 
tion of  procain  and  1/6000  solution  suprarenin. 

One  tablet  added  to  25  mils  of  isotonic  Ringer  vehicle  makes  a  Y2  pcr  cent 
solution  of  procain. 

One  tablet  added  to  10  mils  of  isotonic  Ringer  vehicle  makes  a  1^/4  per  cent 
solution  of  procain. 

One  tablet  added  to  25  mils  of  isotonic  Ringer  vehicle  makes  a  2^2  P^r 
cent  solution  of  procain. 

Tablet  '•B": 
IJ     Procain  gr.  iss  (0.1  gram) 

L-Suprarcnin  synthetic         gr.  1/250  (0.00025  gram) 

One  tablet  added  to  10  mils  isotonic  Ringer  vehicle  makes  a  one  per  cent 
solution. 

Tablet  ''C": 

I J     Procain  gr.  5/6  (0.05  gram) 

L-Suprarcnin  synthetic        gr.  1/780  (0.000083  gram) 

One  tablet  added  to  1  mil  of  the  Rin<?er  vehicle  makes  approximately  5 
per  cent  solution  procain  and  1/12,()()()  suprarenin  solution. 

Tablet  **E": 

I^     Procain  gr.  1/3  (0.02  gram) 

L-Supraronin  syntlietic        gr.  1/1200  (0.00005  gram) 

One  tablet  added  to  J  mil  of  the  isotonic  Ringer  vehicle  makes  a  2  per 
eent  solution  procain,  and  1/20,000  solution  suprarenin.  One  tablet  «dded  to 
2  mils  of  the  isotonic  vehicle  nuikes  a  1  per  cent  solution  of  procain  and  J/40,000 
solution  of  suprarenin. 

Tablet  **F": 

IJ     Procain  gr.  5/(5  (0.05  gram) 

One  tablet  added  to  1  mil  isotonic  vehicle  makes  a  5  per  cent  solution  of 
procain.  One  tablet  added  to  2yo  "lils  isotonic  Ringer  vehicle,  makes  a  2  per 
rent  procain  solution. 

Add  one  tablet  ''F"  and  one  tablet  'VE"  to  31/2  mils  of  the  Ringer  ve- 
hicle, which  makes  a  2  per  cent  solution  of  procain  and  1/100,000  solution 
suprarenal  extract. 

Tablet  '*0": 
I^     Procain  0.15  gram 

L-Suprarenin  synthetic  0.00005  gram 

One  tablet  added  to  1  mil  of  the  isotonic  Ringer  vehicle  gives  IY2  per 
cent  solution  of  procain  and  1/20,000  solution  of  the  suprarenal  extract. 
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Tablet  "S": 
IJ     Procain  O.OC    gram 

Sodium  ehlorid  0.022  gram 

One  tablet  added  to  3  mils  of  sterile  distilled  water  makes  a  2  per  cent 
solution  of  procain  and  a  normal  saline  solution. 

Tablet  "T'»: 
11     Procain  0.02  gram 

L-Supraronin  syntliotie  0.00002  gram 

One  tablet  added  to  1  minim  Ringer  vehicle  makes  a  2  per  cent  solution 
of  procain  and  1/50,000  solution  of  siiprarenin. 

••Pluglets** 
It     Procain  0.01  gram 

Snprarcnin  synthetic  0.00002  gram 

To  be  used  for  pressure  anesthesia  in  removal  of  dental  pulp. 

APOTHESm  TABLETS  AND  SOLUTIONS 

II.T,  No.  216  (RD.)  : 
I^     Apothesin  1  1/4  grains   (0.08  gm.) 

To  make  up  solution  containing  the  percentage  of  apothesin  indicated  be- 
low, dissolve  tablet  No.  216  in  the  quantity  of  Ringer  solution  specified. 

strength  of  solution.  Quantity  of  solvent. 
0.25%  1  fluid  ounce 

O.o  7r  1/2  fluid  ounce 

1%  2  fluid  drams 

2%  1  fluid  dram 

II.T.  No.  217  (P.D,): 

n     Apothesin  3/5  gr.   (.039  gm.) 

Adrenalin  1/1600  gr.   (.00004  gm.) 

To  make  up  a  solution  containing  the  percentage  strengths  of  apothesin 

indicated  below,  dissolve  tablet  No.  217  in  the  (piantity  of  Ringer  solution 
specified. 

Stronjyth  of  solution  Quantity  of  Solvent 

0.257o  1/2  fluid  ounce  ■ 

0.5  %  2  fluid  drams 

19r  1  fluid  dram 


30  minims 


n.T.  No.  218  (/'./>.) 


li     Aix.tlH'siii  1/a  frr.   (.02  gm.) 

Adrenalin  1/2500  gr.   (.000025  gm.) 

One  tal>lot  dissolved  in  1  mil  of  vehicle  makes  a  2  per  cent  solution  of 
a])(>thesi!i,  and  adreiuilin  1.  40,000  solution.  One  tablet  in  2  mils  makes  a  1  per 
cent  solution  apothesin  and  adrenalin  1/80,000. 
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QITININ  AMD  UREA  TABLETS  AND  SOLUTION 

Quinin  and  urea  hydrochlorid  can  be  secured  in  tablet  form  containing 
%>  ^o»  2,  3,  4,  and  5  grains.  In  addition  to  the  quinin  and  urea  tablet,  a 
small  amount  of  1/1,000  solution  of  adrenalin  can  be  added  to  the  Ringer 
vehicle.  Hertzler  states  that  better  results  can  be  obtained  when  quinin  and 
urea,  procain  and  epinephrin  are  combined.  He  says  **the  quick  action  of 
procain,  the  vessel  constricting  action  of  epinephrin  with  the  prolonged  action 
of  quinin,  is  obtained  in  the  part  and  the  result  of  the  combination  is  that  the 
full  effect  of  neither  is  obtained.  The  constricting  action  of  the  epinephrin 
is  compromised  by  the  quinin  and  the  prolonged  effect  of  the  quinin  is  les- 
sened by  the  epinephrin.'*  This  being  the  case,  there  is  no  question  but  that 
this  combination  is  valuable  in  certain  operations  where  a  relatively  bloodless 
field  is  desired  and  to  control  after  pain.  Hertzler  also  states,  ** Anesthesia 
is  easier  to  attain  by  this  combination  by  virtue  of  the  procain,  the  adrenalin 
secures  a  measure  of  anemia,  and  the  quinin  controls  the  after  pain  longer 
than  where  this  drug  is  not  employed.''  His  formula  is  as  follows: 
IJ     Procain  gr.  v 

Quinin-urea-hydroehlorid  gr.  ii 

Epinephrin   (1/1000)  m.  viii 

Distilled  water  S  i 

Sifj.:    Sterilize  by   brinjjinjj;  to  boiling  point. 

The  author  has  employed  the  above  solution  with  gratifying  results  in  a 
number  of  deep  nerve  block  injections  for  tonsillectomy  and  third  molar 
impacticms.  However,  instead  of  employing  distilled  water  only  as  the  vehicle, 
a  Ringer  solution  was  employed. 

Ampoules.    (Lilly.) 

Ampoules  of  quinin  and  urea  hydrochlorid  can  be  obtained  in  various 
amounts  and  percentages  as  follows: 

Quinin-urea  hydrochlorid       1/4  of  1%  in  1   mil  ampoules 

1/2  of    **      '<    1   ^i  << 

1/2  of    **      *'  20'*         '* 
1%   in  1  '*  '' 

1%  in  5  '*         '* 

Quinin-urea  hydrochlorid  in  Vi  to  1  P^^  ^'^"t  solutions  is  being  used  by  a 
number  of  physicians  and  dentists  as  a  local  anesthetic.  Its  advantages  are 
that  it  is  practically  nontoxic  and  furnishes  an  anesthesia  lasting  from  3^  to 
48  hours  or  longer,  and  in  many  cases  it  prevents  the  postoperative  pain. 
Owing  to  its  constricting  and  prolonged  effect,  it  should  be  employed  with 
caution  in  tissue  where  the  circulation  is  below  normal. 

EUCAIN  TABLETS  AND  SOLUTIONS 

ILT.''B'*  No.  194  {l\l).): 

IJ     Eucain  liydroehlorid  **B''  gr.  1/7 

Adrenalin  gr.  1/400 
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One  tablet  added  to  1  mil  of  vehicle  makes  approximately  1  per  cent 
solution  of  eucain  and  adrenalin  1/1600. 

Braun's  formula: 

Q     Eucain  (Beta)  0.2 

Sodium  chlorid  0.8 

Distilled  water  100.0 

This  solution  was  very  popular  at  one  time.    The  adrenalin  solution  is 
added  at  the  time  of  injection. 

Q     Eucain  (Beta)  0.0025  gram 

Adrenalin  (1/1000  solution)  0.0001     " 

Binger  solution  1.  " 

Supplied  in  ampoules. 


CHAPTER  XVI 

THE   ACTIVE   PRINCIPLE   OF  THE   ADRENAL  GLAND   AND 
ITS  SYNTHETIC  SUBSTITUTES 

The  following  subjects  will  be  discussed  in  their  order: 

1.  Anatomy  of  the  suprarenal  gland. 

2.  Active  principle  of  the  suprarenal  gland. 

3.  Synthetic  suprarenin. 

4.  Physiologic  action  and  uses. 

5.  Its  use  in  combating  shock  and  collapse. 

6.  Uses  of  suprarenal  extract  in  block  anesthesia. 

7.  Suprarenal  extract  in  combination  with  a  local  anesthetic. 

8.  Toxicity. 

9.  Dosage  and  mode  of  application. 

10.  Solution  prepared  from  tablets. 

11.  Author's  method. 

12.  Its  value  summarized. 

AITATOKEY  OF  THE  SUPRARENAL  OLAND 

The  adrenal  or  suprarenal  glands  belong  to  the  chain  of  ductless  glands, 
their  function  having  to  do  with  internal  secretion.  The  suprarenal  glands 
are  not  endowed  with  ducts,  therefore  they  discharge  the  products  of  their 
activity,  which  is  an  internal  secretion,  directly  into  the  blood  stream,  thereby 
exerting  an  influence  upon  the  circulatory  apparatus.  The  adrenal  gland 
is  composed  of  a  cortical  substance  which  forms  the  capsule  and  surrounds 
the  medulla  of  chromophil  tissue. 

There  are  two  suprarenal  glands,  the  left  and  right,  which  are  located  in 
the  epigastric  region,  one  on  either  side  of  the  spinal  column.  They  occupy 
a  very  intimate  relation  to  the  superomedial  part  of  the  kidneys.  They  are 
yellowish-brown  in  color,  having  an  average  size  of  five  centimeters  in  length, 
three  centimeters  in  width,  and  one  centimeter  in  thickness.     The  average 
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weijifht  is  seven  grams  each.  It  is  quite  true  the  adrenal  bodies  are  small,  yet 
they  are  essential  to  life,  for  when  they  are  removed,  great  muscular  weakness 
and  prostration,  followed  by  a  rapid  fall  in  blood  pressure,  soon  occurs, 
to  be  followed  by  death  in  a  few  hours. 

The  great  sympathetic  chain,  situated  in  the  thorax,  gives  off  the  great 
splanchnic  nerve  which  has  a  very  intimate  association  with  the  suprarenal 
gland,  and  in  view  of  this  intimate  association  it  is  believed  the  suprarenal 
gland  is  associated  with  the  function  of  the  sympathetic  nervous  system. 
As  previously  pointed  out,  the  suprarenal  gland  is  positively  necessary  to 
sustain  life,  and  its  importance  to  life  is  strikingly  demonstrated  when  a 
solution  containing  an  extract  of  the  gland  is  injected  into  the  circulation 
which  causes  an  immediate  rise  in  blood  pressure. 

ACTIVE  PRINCIPLE  OF  THE  SXTPRARENAL  OLAND 

Chemistry  and  History  of  Isolation. — The  active  principle  of  the  supra- 
reiuil  gland  has  been  given  various  names  by  the  different  pharmaceutical 
concerns,  such  as  epinephrin,  adrenin,  adrenalin,  suprarenin,  suprarenalin, 
supracapsulin,  adrin.  adnephriii,  epinin,  paranephrin,  hemostasin,  epirenan, 
and  homisin.  The  term  epinephrin  was  first  suggested  by  the  Council  on  Phar- 
macy and  Chemistry  of  the  American  Medical  Association  to  indicate  the  active 
principle  of  the  suprarenal  medulla.  In  consequence,  the  Journal  of  the  Ameri- 
icau  Mcdica^  Associaiiou  now  uses  the  word  epinephrin  exclusively  and  reports 
the  work  done  with  adrenalin,  etc.,  with  the  standard  word  *' epinephrin." 
Adrenin  refers  to  the  isolated  active  principle  of  the  suprarenal  gland  and  is 
identical  with  adrenalin.  The  former  is  the  name  given  to  the  adrenal  extract, 
generally  adopted  in  British  ami  Fi'ench  scientific  literature,  and  does  not  in- 
clude any  special  make. 

Adrenalin,  on  the  other  hand,  is  a  proprietary  name  which  is  applied  to 
the  isolated  active  i)rinciple  of  supi-arenal  medulla,  and  is  compounded  by  an 
American  pharmaceutical  concern. 

The  organic  active  princi|)le  of  the  suprarenal  is  formed  by  the  medullary 
fclls  having  been  isolated  by  different  observers  and  given  different  names, 
such  as  epinej)hrin.  adrenalin,  and  suprarenin,  etc.,  as  previously  stated. 

The  credit  for  the  isolation  of  the  active  principle  belongs  to  Abel, 
Takainiiie,  l''u(M-th  ami  Aldrich.  The  prej)aration  isolated  by  Fuerth  was 
called  suprartMiin;  the  same  ]>ro([uct.  isolated  by  Abel,  was  called  epinephrin. 
Takaniiiie  and  Aldri(*h.  working  iiidejHMidently  of  each  other  in  the  year  1901, 
were  successful  in  isolalinir  \\\o  active  ])rinciplc  of  the  gland,  and  both  gave 
it  the  name  of  adrenalin. 

The  structural  arrangement  of  adrenalin  is  the  levo-rotatory  isomer  of  the 
fornnila  : 
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C-OH 

HOC  C-H 

I  I 

C  C-CH(0H)-CH,-NH(CH3) 

/\  / 

C 

I 
H 

This  compound  is  known  chemically  as  dioxyphenyl-ethanol-mcthylamin. 
It  is  used  in  the  form  of  a  soluble  salt,  such  as  the  borate,  bitartrate  or  hy- 
drochlorid.  The  adrenalin  base  is  only  slijjhtly  soluble  in  cold  water,  but  is 
more  soluble  in  warm  water;  therefore  it  is  used  mostly  in  the  form  of  a  salt 
to  increase  its  solubility.  For  example,  a  solution  of  adrenalin,  in  the  form  of 
a  borate,  will  render  a  considerable  (juantity  of  the  adrenalin  solution  solu- 
ble; also  lessen  the  precipitation  of  such  solutions  by  alkalies.  Epinephrin  or 
adrenalin  is  a  powder  w^hich  has  a  j?ray  white  appearance,  possessing  a  slightly 
alkaline  reaction  in  its  dry  form.  When  added  to  acid,  it  forms  salts  of 
that  acid  which  are  soluble.  The  suprarenal  gland  of  the  sheep  is  used  prin- 
cipally for  the  isolation  of  the  active  principle,  adrenalin.  Adrenalin  occurs 
in  white  crystalline  form  having  a  slightly  bitter  taste. 

The  solution  employed  for  thera])eutic  purposes,  as  a  rule,  has  the  strength 
of  1/1,000  in  a  saline  solution,  to  which  preservatives  are  added,  such  as 
ohlorotone,  etc.  This  compound  is  very  susceptible  to  any  form  of  alkali, 
hence  great  care  should  be  taken  not  to  allow  contamination,  which  will  prove 
destructive  to  it.  The  solution  should  not  be  kept  in  an  ordinary  glass  vial, 
Avhich  contains  a  free  alkali,  for  fear  of  disintegration,  but  bottles  of  amber 
colored,  alkaline-free  glass  should  be  employed. 

Another  way  of  retaining  this  solution  is  to  use  the  ordinary  glass  con- 
tainer, after  it  has  been  treated  with  a  dilute  solution  of  hydrochloric  acid, 
for,  at  least,  three  days,  then  thoroughly  rinsed  in  distilled  water.  Solutions 
of  adrenalin  are  not  very  stable  when  they  are  exposed  to  air  or  light. 

There  has  been  considerable  controversy  about  adrenalin  and  its  solu- 
tions since  the  advent  of  the  synthetic  suprarenin,  and  the  author  has  pointed 
out  time  and  again  that  an  adreiuilin  solution  assumes  a  slight  amber  color 
Koon  after  it  is  prepared,  and  on  standing,  assumes  a  darker  color.  The 
writer  will  (|uote  verbatim  the  w^ords  of  the  American  compounders  as  fol- 
lows: **  Adrenalin  solution,  as  oxidation  progresses,  turns  pink,  gradually  be- 
coming a  deep  red,  then  brown,  at  which  time  a  precipitate  forms  and  the 
therapeutic  properties  of  the  solution  are  lost,  but  it  might  be  well  to  empha- 
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size  the  point  that  the  solution  need  not  be  discarded  until  it  has  turned  a 
dark  red  and  is  beginning  to  precipitate,  up  to  which  time  it  retains  the  major 
part  of  its  original  medicinal  activity." 

The  author  has  made  many  injections  of  the  solution  of  amber  color,  and 
anesthesia  has  been  secured  with  no  more  toxic  symptoms  than  when  synthetic 
suprarenin  was  employed.  Synthetic  suprarenin  solution,  when  freshly  made, 
is  colorless  and  upon  standing  assumes  a  pinkish  discoloration. 

STNTHETIC  SUPRARENIN 

Within  recent  years  the  active  principle  of  the  adrenal  gland  has  been 
prepared  synthetically,  having  physiologic  properties  similar  to  the  product  iso- 
lated directly  from  the  gland.  This  substance  in  basic  form  is  insoluble, 
which  renders  it  impractical  for  therapeutic  purposes;  therefore,  it  is  pre- 
pared in  the  form  of  a  salt. 

For  the  first  preparation  of  synthetic  suprarenin  the  credit  belongs 
to  Stoltz.  Within  recent  years  it  has  been  carefully  tested,  both  clinically 
and  physiologically,  and  the  concensus  of  opinion  is  that  the  synthetic  product 
is  equal  to  the  organic  preparation.  When  the  discovery  of  the  chemical  ar- 
rangement of  the  organic  preparation  was  made,  it  was  not  many  years  until 
the  chemists  were  preparing  the  compound  synthetically.  Both  synthetic  su- 
prarenin and  the  organic  product  adrenalin  can  be  sterilized  by  boiling.  Some 
observers  claim  that  synthetic  suprarenin  can  be  boiled  for  a  longer  period  of 
time  than  adrenalin  without  deterioration,  but  the  writer  questions  this.  Both 
adrenalin  and  the  synthetic  product  can  be  boiled  for  sterilization  at  the  time 
the  solution  is  made  for  injection  without  deterioration.  However,  it  is  well 
not  to  subject  the  solution  to  prolonged  boiling,  whether  it  contains  syn- 
thetic suprarenin  or  the  organic  adrenalin.  The  author  advises  the  operator  to 
bring  the  solution  to  the  boiling  point  only  after  the  anesthetic  tablets  have 
been  added  to  the  vehicle  at  the  time  it  is  being  prepared  for  injection.  It 
makes  no  difference  so  far  as  sterilization  is  concerned  whether  the  tablets  contain 
adrenalin  or  synthetic  suprarenin.  A  tube  of  tablets  should  be  sterile  at  the 
time  of  opening,  and  unless  they  are  contaminated,  there  is  no  reason  why  the 
solution  should  be  subjected  to  boiling  for  several  minutes.  But  as  previously 
stated,  if  the  solution  is  brought  to  the  boiling  point  after  the  tablets  have 
been  added  to  the  vehicle,  it  is  sufficient  to  eliminate  any  possible  chance  of 
causing  a  disintegration  of  the  vaso-constricting  agent.  (See  Chapter  XX  for 
Detailed  Technic  of  Preparing  Injecting  Solution.) 

Synthetic  suprarenin  has  the  same  structural  formula  as  that  of  adren- 
alin; it  is  a  grey  white  powder,  practically  insoluble  in  cold  water,  but  slightly 
soluble  in  hot  water,  and  is  also  insoluble  in  alcohol  or  ether.  It  has  a  melting 
point  of  207°  C.  The  suprarenin  base  is  not  used,  because  of  its  insolubility, 
but  some  salt  of  the  compound  is  employed  instead. 
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The  hydrochloric  acid  salt  of  suprarenin  is  unstable ;  therefore  the  bitar- 
trate  compound  is  the  one  mostly  used  on  account  of  its  greater  stability  and 
solubility. 

Adrenalin  is  used  far  more  extensively  by  the  medical  profession  than 
the  synthetic  preparation;  while,  with  the  dental  profession,  it  seems  the 
synthetic  preparation  is  used  far  more.  Both  synthetic  suprarenin  and  adren- 
alin compounds  are  very  sensitive  to  change,  and  the  tablets  or  solutions 
containing  either  of  these  drugs  should  be  protected  from  contamination,  such 
as  alkalies,  light,  heat,  moisture,  and  air.  Adrenalin  chlorid  is  obtained  com- 
mercially in  the  form  of  a  tablet  or  solution.  The  solution  contains  one  part 
of  1/1,000  adrenalin  chlorid,  held  in  suspension  in  a  normal  salt  solution, 
to  which  has  been  added  chloretone,  which  acts  as  a  preservative.  It  is 
dispensed  in  small  amber  colored  alkaline-free  bottles  and  should  be  care- 
fully protected  from  air,  light,  alkalies,  etc.,  which  will  cause  the  color  to 
change  and  deterioration  to  take  place.  If  a  solution  is  employed,  the  bottle 
should  be  immediately  corked,  never  returning  any  unused  portion.  The 
bottle  containing  the  solution  should  bo  kept  in  a  cool,  dark  place,  which  also 
applies  to  the  tablets  containing  either  the  adrenalin  or  synthetic  suprarenin 
product.  Change  of  color,  as  has  already  been  stated,  is  the  index  to  its 
deterioration.  Upon  its  exposure  to  air,  light,  etc.,  the  solution  first  assumes 
an  amber  or  pink,  then  red,  and  finally  brown  color,  and  its  medicinal  activity 
varies  in  accordance  with  its  color. 

The  writer  has  made  experiments  in  the  physiologic  laboratory  upon 
animals,  injecting  solutions  ranging  from  a  colorless  one  to  a  deep  brown, 
and  he  finds  that  a  freshly  prepared  solution  is  endowed  with  a  greater  vaso- 
constricting  power  than  a  solution  which  has  been  exposed  to  the  atmosphere 
for  a  considerable  length  of  time.  The  solution  which  has  assumed  a  red  or 
brown  color  shows  no  toxic  symptoms  up  to  the  time  of  precipitation,  but  has 
lost  the  greater  part  of  its  vaso-constricting  action.  Bearing  these  facts 
in  mind,  it  can  be  said  that  when  the  solution  is  of  a  slightly  amber  color, 
and  is  prepared  from  the  organic  adrenalin,  it  does  not  alter  its  therapeu- 
tic efficiency  or  its  power  to  produce  toxic  symptoms.  It  has  been  the  experi- 
ence of  numerous  operators,  also  the  writer's  experience,  in  making  deep  nerve 
blocking  injections,  employing  the  solution  when  it  is  slightly  amber-colored,  that 
no  more  toxic  symptoms  have  been  noted  than  when  the  solution  is  perfectly  col- 
orless. However,  when  the  solution  has  turned  a  dark  red  or  brown  with  the  for- 
mation of  a  precipitate,  it  should  be  discarded,  in  view  of  the  fact  that  a  certain 
percentage  of  the  vaso-constricting  agent  has  disintegrated  and  is  inert. 
Therefore,  the  proper  amount  of  vaso-constriction  would  not  be  obtained  in 
order  to  maintain  a  prolonged  anesthesia.  The  author  does  not  agree  with 
some  writers  on  this  subject  who  state  that  an  amber-colored  adrenalin  solu- 
tion is  highly  toxic,  because  experience  in  thousands  of  injections  and  re- 
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Kearches  in  the  laboratory  on  animals  has  proved  this  to  be  untrue. 
The  sli^rhtly  amber-eolored  solution  made  from  the  orj?anic  suprarenal  ex- 
traet  does  not  indieate  toxicity,  but  it  does  indicate  a  slight  oxidation  and 
deterioration.  The  original  amount  of  the  adrenalin  is  slightly  le.ssened.  Such 
a  solution  contains  practically  all  of  its  original  medicinal  activities  and  when 
clinical  experience  and  laboratory  findings  have  established  such  facts,  it 
should  be  conclusive  evidence  that  the  toxic  properties  of  such  a  solution  have 
been  overrated. 

The  discovery  and  preparation  of  synthetic  suprarenin  have  added  another 
link  to  the  chain  of  efficiency,  and  careful  clinical  tests  which  have  been  made 
show  the  value  of  this  preparation,  which  is  being  used  considerably  at  the 
present  time.  It  is  a  white,  crystalline  powder  in  the  form  of  a  borate  or 
bitartrate  and  is  readily  soluble  in  w^ater.  Many  observers  of  this  drug  state  its 
action  is  equal,  and  in  some  respects  superior,  to  the  organic  preparation.  The 
synthetic  preparation  is  made  from  chemicals,  and  the  claims  which  have  been 
made  in  its  favor  are  that  it  can  be  boiled  for  the  purpose  of  sterilization,  and 
that  it  can  be  secured  in  i)ure  form.  An  adrenalin  solution  can  be  brought  to 
the  boiling  point  and  sterilized  in  the  same  manner  as  if  it  contained  the  syn- 
thetic suj)rarenin  preparation.  It  has  been  the  writer's  experience  to  observe 
practically  no  difference  in  the  stability  of  the  synthetic  preparation  and  the  or- 
ganic adrenalin  preparation,  inasmuch  as  when  the  two  solutions  of  the  same 
strength  are  made  and  left  exposed  to  the  atmosphere  they  both  will  gradually 
undergo  deterioration  and  change  in  color.  A  solution  which  has  been  prepared 
by  adding  the  anesthetic  tablets  to  the  Ringer  vehicle  and  left  exposed  will  assume 
a  pinkish  discoloration.  Ilraun  sai/s:  ^*  Dihiicd  solutions  of  suprarenin  become  red 
quickUi  when  exposed  to  the  air  without,  however^  losing  any  of  their  effectiveness, 
and  after  longer  exposure  the  solutions  turn  brown  and  are  then  unfit  for  use,** 

The  author  has  injected  considerable  quantities  of  the  solution  contain- 
ing synthetic  suprarenin  for  deep  block  anesthesia,  even  when  the  solution 
had  assumed  a  slight  pinkish  color,  without  causing  any  untoward  effects. 
However  the  solution  should  be  discarded  when  it  has  assumed  a  pinkish  color. 
Synthetic  suprarenin  is  dispensed  in  the  form  of  a  tablet  and  1/1,000  solution. 
The  stock  solution  contains  hydrochloric  acid,  acetone,  thymol,  or  chloroform 
to  render  it  stable. 

PHYSIOLOOIC  ACTION  AND  USES 

Suprarenin  is  a  powerful  vaso-constricting  agent,  and  in  a  very  dilute 
solution  will  produce  a  local  ischemia.  This  local  ischemic  condition  takes 
ihe  place  of  physical  aids  to  control  hemorrhage,  such  as  cold  and  pressure. 
The  vaso-constriction  lessens  the  blood  in  the  part,  therefore  retarding  absorp- 
tion and  lessening  or  preventing  hemorrhage.  There  is  no  question  but  that 
adrenalin  or  synthetic  suprarenin  is  the  most  rapid  and  powerful  hemostatic 
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and  astringent  known.  It  produces  pronounced  local  anemia  of  the  part  in- 
jected by  reducing  the  size  of  the  arterioles,  thus  increasing  blood  pres- 
sure. Its  action  is  instantaneous  when  injected  into  the  circulation,  whereas 
if  it  is  injected  into  the  mucous  •  membrane  or  into  the  skin,  its  action 
is  much  slower,  due  to  its  powerful  vaso-constricting  action,  M'hich  lessens 
absorption,  thus  allowing  only  a  small  quantity  to  slowly  enter  the  circulation. 

It  was  first  proved  by  Langley  that  epinephrin  solution  stimulates  only 
involuntary  muscle  located  in  the  blood  vessels.  Muscle  of  this  type  is  in- 
nervated by  sympathetic  autonomic  nerve  fibers  and  the  stimulating  effect 
of  epinephrin  is  not  only  exerted  upon  the  smooth  muscle  itself,  but  it  also 
has  an  effect  upon  the  nerve  fibers  and  upon  the  receptive  substance  which 
is  located  at  the  junction  of  the  terminal  fibers  and  the  muscle.  It  would 
therefore  seem  that  epinephrin  has  a  selective  action  upon  the  terminal 
nerve  endings  of  the  sympathetic  autonomic  fibers  as  well  as  the  smooth 
or  involuntary  muscle  tissue. 

The  most  striking  evidence  of  the  vaso-constricting  action  of  this  drug  is 
made  manifest  when  it  is  injected  directly  into  the  circulation.  Such  a  pro- 
cedure is  quickly  followed  by  an  immediate  rise  in  blood  pressure.  This  rise 
in  blood  pressure  is  in  proportion  to  the  strength  and  amount  of  solution  in- 
jected. An  injection  into  the  blood  stream  is  immediately  followed  by  a  slow- 
ing of  the  heart,  which  is  caused  by  the  increased  blood  pressure  and  the 
stimulation  of  the  vagus  center.  The  heart  is  slowed  secondarily  or,  in  other 
words,  the  vaso-constriction  produces  a  rise  in  blood  pressure  which  excites 
and  stimulates  the  vagus  center  which  in  turn  slows  the  heart.  The  action  of 
this  agent  is  so  great,  when  a  solution  is  injected  in  the  region  of  small  arteries, 
say  two  millimeters  in  diameter,  that  it  will  cause  a  complete  obliteration  of 
the  lumen,  so  an  operation  can  be  performed  in  the  region  with  little  or  no 
hemorrhage.  This  pronounced  action,  however,  will  not  remain  any  length  of 
time,  but  will  gradually  wear  away  and  hemorrhage  will  take  place.  It  may 
be  applied  directly  to  the  part  in  1/1,000  strength,  or  injected  into  the  tis- 
sues. 

Dilute  solutions  which  act  as  stimulants,  are  used  in  the  treatment  of  col- 
lapse and  shock  (see, Chapter  XXXVI  on  Syncope,  Shock  and  Collapse),  in 
order  to  increase  blood  pressure.  Only  a  small  amount  is  necessary  in  con- 
nection with  a  local  anesthetic  to  prevent  rapid  absorption  of  the  anesthetic 
drug.  This  drug  delays  absorption  on  account  of  its  vaso-constricting  power, 
thus  preventing  rapid  entrance  of  the  anesthetic  drug  into  the  circulation,  and 
in  addition,  it  prolongs  the  anesthesia  and  augments  the  action  of  the  anes- 
thetic. It  is  of  interest  to  know  that  suprarenin  produces  a  greater  vaso- 
constriction in  some  parts  of  the  body  than  in  crthers.  For  example,  supra- 
renin has  no  effect  whatsoever  upon  the  blood  vessels  of  the  lung,  it  has  a 
moderate  action  upon  the  bladder,  a  marked  action  upon  the  stomach  and 
intestines,  and  upon  the  skin  its  action  is  very  great. 
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The  discovery  of  the  suprarenal  extract  marked  a  great  advance  in  local 
anesthesia,  and  had  it  not  been  for  its  discover}^,  local  anesthesia  would  not  be 
occupying  the  prominent  position  that  it  does  today. 

THE  USE  OF  SUPBABENIN  IN  COMBATINa  SHOCK 
AND  COLLAPSE 

This  drug  is  of  great  value  when  properly  administered  in  the  treatment 
of  shock  and  collapse.  It  should  be  given  in  a  weak  continuous  solution. 
When  it  is  administered  in  this  manner,  a  small  amount  enters  the  blood 
stream,  thereby  exerting  its  constricting  action  upon  the  muscles  and  nerve 
endings  of  the  arterioles,  thus  stimulating  the  heart  by  increasing  blood 
pressure.  When  it  is  given  hypodermatically  in  case  of  collapse,  it  is  of  less 
value  for  the  reason  that  its  action  is  temporary.  (See  Chapter  XXXVI  on 
** Syncope,  Shock  and  Collapse.*') 

USES  OF  SUPBABENAL  EXTBACT  IN  BLOCK  ANESTHESIA 

Since  the  isolation  of  the  suprarenal  extract  and  its  action  became  known, 
it  has  caused  a  very  rapid  development  of  block  anesthesia.  Its  addition  to 
the  injecting  solution  has  placed  the  various  branches  of  local  anesthesia  upon 
the  high  plane  which  they  occupy  today,  and  were  it  not  for  this  drug  it 
would  not  be  possible  to  obtain  the  results  we  are  securing  in  block  and  in- 
filtration anesthesia. 

Suprarenal  extract  within  itself  is  not  a  local  anesthetic,  but  when  it  is 
combined  with  local  anesthetics,  such  as  procain,  apothesin,  etc.,  it  augments 
their  effects,  prevents  their  rapid  absorption  and  permits  a  larger  amount  of 
the  anesthetic  to  be  injected. 

The  names  of  numerous  investigators  are  given  in  the  literature,  and  they 
deserve  much  credit  for  the  wonderful  work  they  have  accomplished  along 
this  line.  Among  these  experimenters  are  Takamine,  Abel,  Teters,  Moller,  Car- 
penter, Heinze,  Braun,  and  Lawen. 

In  1902  Braun  published  the  results  of  his  many  researches  which  have 
proved  of  immense  value  to  the  profession.  Lawen,  Ileinze,  and  Braun  have 
probably  done  more  work  than  others  along  the  line  of  working  out  funda- 
mentals, which  have  proved  of  immense  value  with  the  synthetic  drug  and  its 
uses  in  local  anesthesia.  This  drug  has  not  only  played  an  important  role 
in  the  production  and  maintenance  of  anesthesia  for  operations  performed  by 
the  oral  surgeon  and  dentist,  but  another  important  factor  is  that  it  prevents 
or  lessens  hemorrhage.  Less  hemorrhage  in  the  field  of  operation  not  only 
dispenses  with  continuous  sponging,  which  is  necessary  when  a  general  anes- 
thetic is  employed,  but  the  operator  can  be  more  technical  and  thorough  with 
the  operation. 

The  amount  of  the  vaso-constricting  agent  varies  somewhat  with  the 
nature  of  the  operation;  1/1,600  of  a  grain  of  synthetic  suprarenin  or  adrena- 
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lin  per  mil  of  the  injecting  solution  is  sufficient  for  practically  every  oral  or 
dental  operation.  For  operative  dentistry,  one  minim  of  a  1/1,000  solution 
of  adrenalin  added  to  two  mils  of  the  injection  solution,  or  1/3,200  of  a 
^rain  is  sufficient  in  most  cases.  If  it  is  necessary  to  maintain  anesthesia 
for  a  longer  period  of  time,  2  minims  of  a  1/1,000  solution  can  be  added 
per  mil,  or  tablets  containing  the  proper  amount  can  be  added  to  the  in- 
jecting solution.  An  amount  exceeding  1/1,600  of  a  grain  per  mil  is  em- 
ployed for  operations  extending  over  considerable  time.  A  solution  of  1/1,000 
or  even  1/3,000,  can  be  applied  directly  to  the  part,  while  operating,  upon 
gauze  held  by  an  applicator,  which  will  cause  vaso-constriction  of  the  vessels 
in  the  part,  thereby  controlling  the  hemorrhage.  (See  chapter  on  preparation 
of  injecting  solutions.) 

SUPRABENIN  IN  COMBINATION  WITH  A  LOCAL 
ANESTHETIC 

It  is  well  to  emphasize  that  the  addition  of  suprarenin  to  the  local 
anesthetic  solution  reduces  the  toxicity  of  the  anesthetic  drug,  as  the  vaso- 
constriction restricts  rapid  absorption.  The  anesthetic  drug  enters  the  circu- 
lation very  slowly,  and  this  being  the  case  a  greater  amount  can  be  injected 
when  combined  with  the  vaso-constricting  agent.  For  example,  a  cocain 
solution  introduced  quickly  into  the  circulation  will  produce  toxic  symptoms, 
whereas  the  same  amount  of  solution  can  be  diluted  and  injected,  covering 
a  longer  period  which  produces  slight  or  no  toxic  symptoms.  This  should 
be  conclusive  evidence  of  the  efficiency  of  the  suprarenal  extract  not  only 
in  materially  reducing  the  toxicity  of  the  anesthetic  drug,  but  in  addition 
bringing  about  a  more  intense  anesthetic  action,  less  hemorrhage,  and  the 
duration  of  anesthesia  is  from  three  to  ten  times  longer  when  it  is  employed. 

Local  ischemia,  which  is  produced  by  the  suprarenin  has  proved  of  im- 
measurable value  to  the  oral  surgeon,  dentist,  laryngologist  and  rhinologist 
in  controlling  hemorrhage.  A  solution  in  the  strength  of  1/1,000  to  1/5,000 
applied  directly  to  the  mucous  membrane  of  the  throat  and  nose  diminishes 
turgescence,  and  produces  contraction,  which  renders  the  nasal  tissue  more  ac- 
cessible for  observation  and  operating. 

TOXICITT  OF  SUPRABENIN 

The  primary  toxic  symptoms  manifested  by  the  patient  are  as  follows:  (1) 
malaise,  fear,  dread  or  anxiety.  (2)  Labored  respiration  is  one  of  the  first 
symptoms  which  is  almost  always  accompanied  by  palpitation  of  the  heart.  (3) 
The  patient  may  complain  of  fullness  in  the  chest  and  head  and  will  many 
times  remark  about  the  throbbing  of  the  blood  vessels  in  the  head.  (4)  Pallor 
rapidly  spreads  over  the  patient's  face  and  in  some  cases  a  deep  anemia  prevails. 

Paleness  first  presents  itself  in  the  lips,  rapidly  spreading  over  the  face. 
Occasionally,  following  an  injection,  especially  the  facial  nerve  block  injec- 
tions, the  tissue  in  the  immediate  region  will  become  extremely  pale.    When 
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this  anemia  appears  at  a  point  distant,  say  several  inches  from  the  injection, 
it  is  due  to  a  small  amount  of  the  snprarenin  entering  the  circulation.  The 
author  has  experienced  this  condition  in  a  few  cases,  but  has  felt  no  alarm.  It 
is  also  due  to  a  hypersuscei)tibility  of  the  patient,  the  rapid  diffusion  and  quick 
absorption  of  the  solution. 

It  must  be  remembered  that  the  toxic  symptoms  developing  during  or  im- 
mediately followino;  the  injection  may  be  due  to  the  action  of  the  vaso-con- 
strictinj?  ajrent,  or  may  be  due  to  the  action  of  the  cocain,  procain,  or  whatever 
anesthetic  is  employed,  or  may  be  due  to  a  combination  of  factors.  In  most 
cases  the  symptoms  pass  off  very  readily.  (The  reader  is  referred  to  Chapter 
XXXVT  on  Syncoi)e,  Shock  and  Collapse  for  further  discussion  of  this  subject.) 

DOSAQE  AND  MODE  OF  APPLICATION 

Adrenalin  and  synthetic  suprarenin  are  employed  in  both  solution  and 
tablet  form.  Tablets  for  local  anesthesia  should  never  exceed  1/1,200  of  a  grain. 
The  author  has  found,  after  experiments  in  the  clinic  and  laboratory,  that 
1/1,600  of  a  grain  per  mil  is  the  ideal  amount  to  employ  in  the  majority  of 
cases  when  all  factors  are  considered,  in  practically  all  operations  for  oral 
surgery,  dental  and  throat  operations.  In  many  cases  1/3,200  gr.  per  mil  is 
also  advantageous.     (See  Chapters  XV  and  XX.) 

Anesthetic  tablets  which  exceed  1/1,200  of  a  grain  of  suprarenin  should 
never  be  used  for  deep  block  anesthesia,  especially  when  it  is  necessary 
to  inject  several  mils  of  the  solution. 

The  suprarenin  exerts  a  very  powerful  action  upon  the  circulatory  appara- 
tus in  producing  an  increased  blood  pressure,  and  even  when  administered  in  so- 
lution of  one  to  one  million  it  will  produce  a  slight  local  ischemia.  If  the  1/1,000 
solution  is  to  be  used,  it  can  b(^  freshly  prepared  from  tablets  or  obtained  in 
amber  colored,  alkaline-free  bottles.  Five  to  seven  minims  is  the  maximum 
dose.  However,  this  auKmnt  must  be  injected  with  caution  if  the  individual 
manifests  a  pathologic  condition  wherein  high  blood  pressure  would  be  contra- 
indicated.  Examples  of  such  pathologic  conditions  are  aortic  regurgitation, 
lu'tral  insufficiency,  (I raves'  disease,  diabetes,  and  arteriosclerosis.  However, 
five  to  seven  minims  can  be  injected  saf(»ly  into  the  normal  healthy  adult.  The 
therapeutic  dose  differs  in  accordance  with:  (1)  dilution,  (2)  the  extent  of  the 
area  over  whicii  it  is  distributed,  and  (3)  the  manner  and  rapidity  of  injection. 
For  exam])le,  five  to  seven  minims  of  a  1  1.000  solution  injected  into  the  circula- 
tion is  tile  maximum  dose  in  a  healthy  individual,  whereas  the  same  amount  in 
the  local  aiK'sthetic  solution  can  be  safely  injected  in  most  individuals  for  deep 
nerve  blocking  or  terminal  anesthesia,  in  vi(»w  of  the  fact  that  it  is  not  injected 
into  the  blood  stream,  but  is  slowly  absorbed  and  enters  the  circulation  gradually. 

The  d(»s(»  of  adrenalin  or  synthetic  suprarenin  must  be  given  in  accord- 
ance with  the  physical  condition  and  age  of  the  patient,  the  area  of  injection 
and  distribution.    Patients  who  manifest  a  pathologic  condition  in  which  a  high 
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hli)o<l  pressure  is  ai)piin'nt.  seeiu  to  hi'  more  siisoeptihle  to  the  aetion  of 
suprareiuil  extrat-t  tliaii  a  liealtliy  iiuliviilual :  llierefore.  eare  shoiiKl  be  exercised 
while  makinjr  thi*  iiijirtion  and  operatiujr  on  sneli  patii^nts. 

The  writer  lias,  with  several  ht»althy  individuals,  injeeted  as  hijrh  as 
2.1  mils  of  i)rocain.  suprarenin.  Kinjrer  solution.  (»aeh  mil  eontaininjr  1  ^  of  a 
•rrain  of  ])roeain.  1  l,l)(M)  of  a  jrrain  of  synthetie  supra rtMiin.  and  Rinjrer's 
i-onstituents.  Twfuty-tive  euhie  centimeters  would  maki*  S  1  o  jrrains  of  pro- 
eain.  and  1  M  of  a  «rrain  of  the  vaso-eonstrietinjr  a*r«*nt.  This  quantity  of 
s<)Iutitin  was  slowly  injeeted.  and  strict  observance  was  made  of  the  respi- 
ration and  [)ulse.  The  blood  pressure  was  taken  and  the  injei-tions  were 
made  with  the  i)atient  in  a  horizontal  i)ositi!)n.  If  it  is  necessary  ti)  inject 
a  lar«re  quantity  of  solution,  the  operator  should  always  kee[)  a  elose  wat<di 
on  till'  i)atient  f(»r  any  ai)proachin«r  1<»xi<'  symi)toms.  The  best  key  to  the 
situation  is  a  striet  observanei'  of  the  pulse  and  blood  pressure. 

The  autluu'  will  (luote  l*rinz  as  to  dtrsiiir*'  of  epinephrin.  1  1.000  solution. 
The  dosajic  of  the  relative  amount  of  e]>inei)hrin  (adrenalin)  solution  may  be 
jirran^retl  as  fnllows: 

AiM  1  «ln»i'  nt"  «j'iiuiilirin  Xo  1  im*.  o\'  tin-  {trocaiii  s<»lution 
1*  «lrii{".  Ill"  fi»iru'|»Iiriii  t'»  '.\  «•.<•.  of  tlu»  |iroi-:iin  snlutiuii. 
:;  ilr-(*]>^  of  ipiiu'iiliriii  to  .'>  c.c.  ot'  the  inor.'tiii  solution. 
\  iliops  of  r|iiiu'|»liiiii  tt»  s  i-.r.  ot"  tln'  profaiii  solution. 
5  ilrupj!  of  i'[)inoplirin  to  10  or  nioro  im.*.  of  \\w  i»rofain  s4ilution. 

SOLUTION  PREPARED  FROM  TABLETS 

A  solution  can  be  nuhle  from  syntheti*'  suprartMiin  or  adrenalin  tablets 
whieh  ean  b(»  seeured  eontainin;;  various  amounts  of  the  drujr.  These  tablets 
are  added  to  sterile  distilled  water.  Take.  fi>r  exam[)le.  the  syntln-tic  su[>rart»nin 
bitartrate  tablet.  Eai'h  tablet  contains  one  millijrram  and,  when  added  to  one 
mil  of  sterile  distilled  water,  makes  a  fresh  1  1,000  solution.  If  a  stork  solu- 
tion is  desired,  add  ten  tablets  to  ten  mils  of  sterile  distilled  water:  then  add  one 
minim  of  dilute  hydrochloric  acid  and  brin^r  to  the  boilinjr  point.  Hefore  the 
suprarenin  ta])lets  are  added,  the  distilled  water  should  be  ])oiled  for  sev- 
eral minutes  to  insure  its  sterility.  This  solution  is  then  added  to  the  local 
anesthetic  vehicle  as  above  piven  for  1  l.OiK)  adrenalin  solution. 

Ijoeal  anesthetic  tablets  in  which  suprarenin  is  present  are  preferred  in 
preparing  the  local  anesthetic  solution  for  the  following  reasons: 

1.  The  injecting  solution  can  be  quickly  prepared  when  needed. 

2.  It  is  a  convenient  and  accurate  method. 

3.  A  fresh  solution  is  prepared,  which  contains  the  desired  amount  of 
procatn  and  suprarenin. 


The  author's  me^^  '-Wniier  tablet  to  one 

mil  of  sterile  i  two  per 


274  BLOCK  ANESTHESIA  AND  ALLIED  SUBJECTS 

cent  procain  and  1/25,000  solution  (1/250  per  cent)  of  the  vaso-eonstricting 
agent,  and  a  fresh  physiologic,  isotonic  Ringer  solution,  all  at  the  same  time. 
Were  it  not  for  the  addition  of  suprarenin  to  the  anesthetic  solution, 
the  following  conditions  would  occur : 

1.  A  profound  anesthesia  would  be  difficult  to  secure. 

2.  Excessive  hemorrhage  would  be  present  in  the  operative  field. 

3.  The  anesthetic  drug  would  be  quickly  absorbed,  making  it  impossible 
to  inject  as  much  as  when  it  is  combined  with  the  vaso-constricting  agent, 
due  to  the  toxicity  of  the  local  anesthetic. 

The  value  of  the  vaso-constricting  agent  may  be  summarized  thus: 

1.  It  prolongs  the  duration  of  anesthesia  from  three  to  ten  times. 

2.  It  lessens  the  toxicity  of  the  local  anesthetic  with  which  it  is  combined. 

3.  It  reduces  or  prevents  hemorrhage. 

4.  It  intensifies  the  action  of  the  local  anesthetic. 

5.  It  lessens  the  rate  of  absorption. 


CHAPTER  XVII 

COMPARATIVE  ACTION  OF  VARIOUS  LOCAL 
ANESTHETIC  AGENTS 

The  researeli  on  toxicity  of  various  local  anesthetic  agents  carried  on  by 
Dreyfus  and  Piquand  has  been  very  exhaustive  and  is  of  inestimable  value.  Their 
first  experiments  were  with  different  percentages  of  stovain  and  cocain  and 
were  performed  in  1907.  The  first  report  of  their  research  was  made  to  the 
Society  de  Biologic. 

The  following  has  been  compiled  by'Dr.  Carroll  All"en  and  published  in 
his  textbook  entitled  ** Local  Anesthesia.**  This  research  work  was  carried  out 
by  Piquand  and  Dreyfus,  and  also  appeared  in  the  Jour,  Phys.  et  Path,  Gen,, 
January,  1910,  and  the  results  of  their  labors  which  should  prove  of  great  value 
to  the  reader : 

**  Comparing  cocain  with  stovain  on  peripheral  nerves  and  on  the  cornea 
of  animals,  they  found  that  in  the  same  strength  and  quantities  stovain  was 
slower  in  action  and  of  shorter  duration  than  cocain — twenty  minutes  as  com- 
pared to  twenty-five.  Comparing  tropococain  with  alypin  in  the  eye  of  ani- 
mals, it  was  found  that  with  equal  quantities  of  the  same  strength  solution 
alypin  was  slightly  slower  in  action  and  of  a  somewhat  longer  duration  than 
tropococain — twenty  minutes  as  compared  to  fifteen.  The  eye  treated  with 
alypin  Mas  slightly  inflamed  for  forty-eight  hours  afterwards. 

**  Comparing  cocain  with  stovain  injected  intradermally  gave  about  the 
same  comparative  residts  as  when  used  on  peripheral  nerves  or  in  the  cornea. 
Comparing  tropococain  with  alypin  intradermally,  tropococain  anesthesia  (1 
per  cent)  takes  place  immediately  and  persists  nineteen  to  twenty  minutes. 

''Alypin  (1  per  cent)  anesthesia  at  the  end  of  two  to  three  minutes  and 
lasted  twenty  to  twenty-two  minutes,  the  skin  remaining  red  and  painful  for 
several  hours  afterwards.  Novocain  (1  per  cent)  gave  immediate  complete 
anesthesia  for  twenty  minutes.  Novocain  (5  per  cent)  with  one  drop  of  adren- 
alin solution  (1  per  cent  per  cubic  centimeter)  gave  an  immediate  anesthesia 
with  anemia  that  persisted  a  very  long  time.  At  the  end  of  one  hour  the  skin 
was  insensitive  to  pricking  and  pinching. 

**In  clinical  use  cocain  (1:200)  in  Reclus'  solution  produced  anesthesia 
after  two  to  three  minutes,  lasting  fifty  to  sixty  minutes;  1  per  cent  solution 
gave  an  anesthesia  lasting  eighty  to  ninety  minutes. 

**In  less  concentrated  solutions  (1:400)  anesthesia  was  obtained  in  six  to 
seven  minutes,  but  was  often  incomplete,  its  effect  passing  off  after  twenty  to 
thirty  minutes.    A  solution  of  1 :1,000  as  recommended  by  Schleich,  gave  un- 
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satisfactory  results.  Solution  1 :200,  when  kept  in  prolonged  contact  with 
mucous  membranes,  produced  anesthesia.  Stovain  in  clinical  use  in  equal 
strength  as  cocain  was  found  to  be  less  effective  and  of  shorter  duration.  M. 
Billon  found  0.72  per  cent  solution  of  stovain  equal  to  0.5  per  cent  solution  of 
cocain. 

*' Stovain  in  pure  watery  solutions  was  often  found  to  be  painful  and  the 
development  of  anesthesia  somewhat  delayed ;  in  physiological  salt  solution  its 
action  was  more  prompt.  To  augment  the  degree  and  duration  of  the  action 
of  the  stovain  solution,  Billon  recommends  either  the  combination  with  cocain 
or  alcohol: 

Gm.  or  Mil 


Stovain  I  50 

Alcohol    (90  por  cent)  20  ! 

Aqua  dest.  75  i 

** Anesthesia  produced  by  this  solution  is  superior  to  that  of  stovain  in 
pure  watery  solutions,  but  clearly  inferior  to  cocain  in  0.05  per  cent  solutions. 

** Clinical  experiments  with  beta-eucain  showed  it  to  be  less  active  and  of 
shorter  duration  than  that  produced  by  cocain. 

*'In  clinical  experiments  tropococain  was  found  to  produce  a  slightly 
longer  anesthesia  than  stovain.  Novocain  was  found  to  possess  anesthetic 
properties  superior  to  stovain  and  tropococain  and  almost  equal  to  cocain.  In 
pure  watery  solution  of  5  per  cent  it  was  very  slightly  painful,  but  not  at  all  so 
in  normal  salt  solution;  its  anesthesia  was  of  short  duration,  about  twenty- 
five  minutes. 

**In  two  patients  operated  upon,  in  whom  one-half  the  field  was  anes- 
thetized with  cocain  and  the  other  half  with  novocain,  each  1:200  solution,  the 
following  observations  were  made:  The  injection  of  each  w-as  painless;  in  the 
field  infiltrated  with  cocain  the  anesthesia  appeared  slightly  quicker  than  the 
half  infitrated  with  novocain;  in  one  there  was  no  difference  in  the  intensity 
of  the  anesthesia;  in  the  other  there  was  a  slight  difference  in  favor  of  cocain; 
in  each  the  anesthesia  was  slightly  longer  in  the  cocain  half  of  the  fields. 

''In  several  patients  anesthetized  partly  with  stovain  and  partly  with  no- 
vocain, each  1:200  solution,  the  injections  of  stovain  were  always  slightly  pain- 
ful, while  the  novocain  injections  were  always  painless,  more  rapid  and  more 
complete  in  action,  but  the  stovain  anesthesia  was  maintained  slightly  longer. 

''Two  i)atienls  anesthetized  partly  with  novocain  and  partly  with  cocain- 
stovain  (in  equal  parts),  each  presented  a  perfect,  complete  anesthesia,  but 
more  durable  in  the  cocain-stovain  field. 

"A  patient,  anesthetized  one-half  the  field  with  novocain  and  the  other 
half  with  tropococain  1:200,  presented  an  anesthesia  more  complete  with  novo- 
cain, but  more  durable  with  tropococain. 

"To  augment  the  durability  of  novocain  anesthesia,  Reclus  has  suggested 
the  followinj^ : 
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Normal  salt  solution  100  jjrams 

Procain  (novocain)  50  centigrams 

Adrenalin  (1:1,000  solution)  20  drops 

**With  this  mixture,  in  an  experience  of  over  300  eases,  anesthesia  was 
immediate,  complete,  and  lasted  usually  more  than  an  hour/* 

**The  comparative  value  of  the  agents  experimented  with  is  given  as 
follows: 

**1.  Cocain,  the  most  efficient. 

**2.  Novocain-adrenalin,  nearly  equal  in  power,  to  cocain,  but  more  du- 
rable. 

**3.  Novocain,  alypin,  and  cocain-stovain  in  equal  parts;  these  three  have 
an  anesthetic  power  nearly  equal  but  less  durable  than  novocain. 

*'4.  Stovain,  tr()i)ococain,  beta-eucain;  these  three  about  cipial. 

**A.  By  injecting  into  the  vein  of  a  rabbit  weighing  2  kg.  a  solution 
of  cocain  1 :200  in  such  a  way  as  to  control  the  tiow  to  5  c.c.  per  minute, 
the  animal  died  when  it  had  received  15  eg.  of  the  alkaloid  or  G  eg.  (0.4)  per 
kilogram  of  weight. 

""H.  By  increasing  the  flow  to  10  c.c.  i)cr  minute  in  a  rabbit  weighing  9 
kg.  death  occurred  when  it  had  received  9  eg.  of  the  alkaloid  or  4  eg. 
(0.2)  per  kilogram  of  weight. 

**C.  By  diminishing  the  flow  to  5  c.c.  i)er  two  minutes  in  a  rabbit  weigh- 
ing 3  kg.  death  occurred  when  the  animal  had  received  20  c.c.  of  the  alka- 
loid or  9  eg.  per  kilogram. 

** Similar  experiences  were  had  with  cocain,  stovain,  and  tropococain,  and 
demonstrate  the  law  given  by  Reclus  that  the  toxicity  of  the  drug  depends 
upon  the  quantity  introduced  into  the  circulation  and  reaching  the  central 
nervous  system  at  the  same  time. 

'*By  administering  the  drug  in  interru])ted  doses  or  by  delaying  its  ab- 
sorption, it  is  possible  to  administer  three  or  four  times  the  toxic  dose  without 
injury. 

** Novocain  was  one-third  as  toxic  as  stovain  and  one-sixth  as  toxic  as 
cocain.  What  was  particularly  important  was  that  novocain-adrenalin  was 
notably  more  toxic  than  novocain  alone  only  in  intravenous  injection,  but 
was  not  more  toxic  in  intraperitoneal  injection. 

''Subcutaneous  injections  on  various  animals  show  that  novocain-adren- 
alin is  not  appreciably  more  toxic  than  novocain  alone. 

"Action  on  the  Tissues, — Cocain  when  injected  into  the  tissues  causes  no 
pain  or  inflammation  and  is  absorbed  without  leaving  behind  any  trace  of  its 
action.  When  instilled  into  the  eye  it  causes  no  pain  or  alteration  in  the 
cornea.    It  has  a  marked  vaso-constrictor  action. 

** Concentrated  solutions,  when  instilled  into  the  eye,  cause  a  momentary 
burning  pain.  This  is  more  marked  with  some  i)reparations  than  with  others, 
and  is  probably  due  to  slight  differences  in  the  method  of  manufacture. 
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''Stovaiii,  when  instilled  into  the  eye,  caused  a  marked  sensation,  as  of  a 
foreign  body,  lacrimation  and  photophobia,  the  vessels  becoming  injected  with 
moderate  contraction  of  the  pupil.  Injected  intradermally  and  subcutaneously, 
it  provokes  pain  lasting  two  to  three  minutes. 

''The  lacrimation,  photophobia,  and  congestion  produced  by  the  instilla- 
tion of  stovain  in  the  eye,  and  when  injected  into  the  tissues,  the  pain  and  vaso- 
dilation indicated  an  irritation  due  to  its  acid  reaction. 

**Beta-eucain,  injected  subcutaneously,  causes  a  sharp  pain  which  lasts 
several  minutes.  Instilled  into  the  eye,  it  causes  lacrimation,  photophobia, 
and  a  persistent  redness.  These  phenomena  of  irritation  are  notably  more 
marked  and  more  durable  than  with  stovain. 

'*Tropococain,  when  injected  into  the  tissues,  is  not  irritating  and  has  no 
effect  upon  the  vessels.  Instilled  into  the  eye  of  the  rabbit,  it  causes  a  dight 
lacrimation  and  redness  of  the  conjunctiva. 

'*Alyi)in  is  extremely  irritant;  intradermal  injections  of  1  per  cent  aoln- 
tion  are  painful,  and  accompanied  by  marked  redness  and  vaso-dilatation.  Fol- 
lowing the  injections,  the  tissues  remain  painful  and  infiltrated  for  a  long-time. 
Five  per  cent  solutions  are  extremely  painful,  and  may  be  followed  by  gan- 
grene. Instilled  into  the  eye  in  5  per  cent  solutions,  it  causes  pain,  lacrimation, 
photophobia,  redness  of  the  conjunctiva,  and  transient  paralysis  of  accommo- 
dation. 

'* Novocain  does  not  appear  at  all  irritant;  with  injections  of  0.5  or  1  per 
cent  there  is  no  vaso-constriction  or  vaso-dilatation  and  leaves  no  after-efFect 
upon  the  tissues.  Inj(»ctions  of  ten  per  cent  are  slightly  irritant  and  produce 
slight  congestion  of  the  tissues;  this  rapidly  disappears  and  does  not  leave 
behind  any  appre<Mable  lesion.  Applied  to  the  mucous  membranes  on  tampons 
it  produces  a  rapid  anesthesia  without  any  disturbing  effects  upon  the  tissues. 
When  instilled  into  the  eyes  it  causes  no  disturbance;  if  a  little  of  the  pure 
drug  is  dropped  on  the  cornea  it  causes  a  slight  irritation  of  short  duration; 
if  pure  coeain  is  drop[>ed  on  the  cornea  it  produces  pronounced  disturbances. 

''Novocain  and  adrenalin  (1:200  with  one  drop  of  adrenalin  solution 
1  :],000  to  each  2  c.c.)  does  not  ai>pear  to  bo  more  irritating  than  novocain  alone, 
and  cause  no  disturbance  either  at  the  time  of  the  injection  or  afterward. 
With  the  adreiuilin  it  produces  ])r()longed  anesthesia  and  a  pronounced  vaso- 
constriction, lasting  for  several  hours.  The  conclusions  were  drawn  from  an 
experience  of  over  300  cases.  In  this  series  there  were,  however,  3  cases  of 
gangr(»ne  which  occurred  during  a  change  of  staff,  and  it  is  presumed  was 
due  to  sonic  error  in  the  technic  of  sterilization  or  preparation  of  the  fluid,  as 
no  similar  cases  have  been  reported,  except  two  cases  by  Strobe  {Deutsche 
ZcH.  /.  Chir.,  T.  x,  (\T.  x,  j).  2()4).  In  these  2  cases  the  quantity  of  adren- 
alin was  very  largo. 

*'P>()m  the  above  obsfM'valions  the  following  conclusions  were  drawn: 
Cocain  is  the  most  powerful  of  all  local  anesthetics,  but  its  high  toxicity  ren- 
ders it  dangerous:  a  safe  dose  should  not  exceed  14  to  15  eg.  in  1:200  solution, 
Cc'ire  being  taken  to  maintain  the  reeumbent  position  during  and  after  its  use. 
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**Six  cases  of  death  occurred  from  the  use  of  cocain,  in  one  the  dose  was 
28  eg.  of  2  per  cent  solution. 

**Beta-eucain  appears  to  present  no  advantage  over  cocain;  it  is  equally 
as  toxic,  much  less  anesthetic,  and  more  irritant. 

**Alypin  should  not  be  prescribed  in  view  of  its  toxicity  and  irritating 
qualities. 


1*)^  -^  io  c.«. NV.'^jX.  so\'A've>\. 
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Fig.  145. — Kymographic  tracing,  illustrating  normal  blood  pressure  and  respiration  on  a  dog  after  in- 
jecting 50  mils  of  a  J'.r  solution  procain.  1/25,000  solution  suprarenin  and  a  fresh  isotonic  Ringer  solution 
as  a  vehicle.     The  solution  was  injected  into  the  mucous  membrane  of  the  mouth  and  throat  of  the  dog. 
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'^Stovaiii  presents  coiisiderahlo  advaiilapre  over  cocain:  it  is  one-half 
as  toxie,  and  a  safe  dose  is  plaeed  at  *50  ejj.  of  a  1:200  solution,  but  this  dose 
Avas  exceeded  several  times,  reaeliin^  as  hi<rh  as  37  e^.  without  observing  any 
trouble,    l^reeautions  are  notably  less  important  than  with  coeain. 

**The  irritant  action  followinj?  its  use  and  its  weaker  ancstlietic  i^ower 
can  ])e  largely  overcome  by  using:  it  in  normal  salt  solution  and  in  slightly 
greater  strength. 

"Tropococain. — Littb^  clinical  experience  was  had  with  this  alkaloid,  but 
it  appears  to  be  a  good  anesthetic.  Judging  from  the  experimental  results, 
its  toxicity  ami  anesthetic  value  are  very  close  to  those  obtained  with  stovain- 
cocain. 

* 'Novocain. — This  appears  at  the  present  time  the  most  commendable  of 
local  anesthetics;  its  feeble  toxicity  permits  large  doses  to  be  used  without 
inconvenience:  it  has  considerable  anesthetic  power,  is  nonirritant,  and  not  a 
vaso-dilator.  Tlie  only  inconvenit'nce  is  that  its  action  is  comparatively  a  little 
shorter  than  coeain,  but  this  can  hv  overcome  by  the  addition  of  adrenalin, 
which  ])roduces  a  i)n)longed  anesthesia  of  slightly  im^re  marked  degree  with- 
out increasing  its  toxicity. *' 

RESEABCH  BY  THE  AUTHOR 

Tli(^  injecting  of  a  solution  containing  an  unknown  anesthetic  should  never 
be  practiced.     There  are  many  ready-nmde  solutions  of  secret  formula  upon  the 


FiK  146.-  -KymcKrapliic  tracinjj.  illusiralinj?  blooil  pn-ssiirf  and  respiration  using  a  cocaiii  solution 
as   tlu-   liK-al   antithetic.      (ICxprrinu-nt   j-erfurnuMl   upnii   a   iloj?.) 

J.  Xornial  ri'>piiati<>u:  J?,  a»coUrati<»n  of  n«jpirati(in;  3,  ctssaiion  of  respiration;  4.  normal  hli-nj 
pre>*inre;  5,  inject  ion  i.f  (,  mils  <if  :i  J  per  cent  «.«u'aiti  soUitinu;  o.  showing  rise  in  hhn.ul  pres>nre;  7. 
gradual  drcrease  in  hlood  jiressurr;  IS,  icssatinn  «if  hrart  heat:  9,  excessive  tirop  in  hlooil  j-ressure  anij 
lieath   of  animal:    in,   time   lecoide'l   hy   electric   cIikW. 


market,  and  it  is  safe  to  say  that  coeain  is  the  basis  of  many  of  them.  However, 
since  the  advent  of  the  llai'rison  Narcotic  Law  this  practice  has  been  stopped. 
During  ijie  y(»ar  IDIT)  the  writer  started  research  work  with  local  ancs- 
thetics  in  the  Physiological  Laboratoi'y  of  the  .Medical  Department,  Loyola  Uni- 
versity. Chicago,  nndcr  the  personal  direetinn  of  Professor  W.  D.  Zoetiiout.  The 
object  of  this  Jahoratoi-y  leseareh  was  to  tleterniine  the  toxicity  of  diflVrent 
local  anesthetics  wliieh  are  on  ilie  mai'ket  today.  S(jlutions  of  ditVenMit  per- 
ecntages  wciv  injecle<l   into  aniiuids  innlei'  ditVerent  conditions,  and  the  n.'sult 


COMPARATIVE   ACTION   OF   VARIOUS   LOCAL   ANESTHETIC    AGENTS 


281 


Oil  blood  pressure,  respiration  and  eireulation  was  recorded  by  the  kymograph. 
At  this  writing  this  work  has  not  been  completed,  and  it  is  the  writer's  intention 
to  test  all  the  principal  local  anesthetic  preparations,  both  official  and  proprie- 
tary, and  subject  them  to  the  most  exacting  tests. 

The  first  report  of  this  work  was  given  by  the  writer  in  1915  in  a  paper 
read  before  the  Panama  Pacific  Dental  Congress,  ^San  Francisco,  and  published 
later  in  the  Dental  Items  of  Interest, 

When  this  research  is  completed,  it  w-ill  undoubtedly  be  of  interest  and 
value  to  those  who  are  interested  in  local  anesthesia  and  research  w^ork.  The 
kymographic  tracings  shown  on  pages  279,  280  and  281  have  been  taken  from 
the  collection  which  are  quite  interesting. 

The  Therapeutic  Committee,  British  Medical  Association,  made  a  com- 
I)arative  study  of  various  local  anesthetics  as  to  their  toxicity,  and  as  their 


Fig.  l-*7.-  -Illustrating;  kymograi  h.  and  showing  an  cxi-crimt-nt  iijion  a  dog  with  a  local  anesthetic 
Miltitinti.  rppcr  line  on  tracing  shows  etTects  on  respiration:  lower  line  shows  increase  and  fall  of  blood 
prr»«urc, 

standard  they  used  cocain  which  was  re])resented  by  1.     Their  report  is  as 

follows : 

Cocain   1.000 

Alypin 1.250 

IVta-cuc.'iin   lactate    0.414 

Novocain     ().41>0 

Tropococain      0.r»OU 

Stovain   i)A}2't 

Nirvanin  0.71 4 

The  toxicity  of  cocain  and  its  substitutes  depends  on  the  following  factors: 

1.  The  percentage  of  the  solution  injected. 

2.  The  quantity  of  solution  injected. 

'i.  The  rapidity  with  which  the  solution  is  injected. 
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4.  The  rate  of  absorption  into  the  general  circulation. 

5.  The  idiosyncrasy  of  the  patient. 

If  a  quantity  of  a  solution  of  high  percentage,  sufficient  to  cause  death 
when  rapidly  injected  into  the  circulation,  is  well  diluted  and  injected  sub- 
cutaneously,  it  may  produce  slight  or  no  toxic  symptoms.  In  other  words,  if 
absorption  is  slow,  or  if  the  drug  is  injected  very  slowly  and  extending  over 
considerable  time,  little  or  no  toxic  effects  will  develop. 

The  author  will  quote  Eggleston  and  Hatcher,  from  the  Department  of 
Pharmacology,  Cornell  University  Medical  College.  The  results  of  their  re- 
search work  api)eared  in  the  Journal  of  the  American  Medical  Association,  Oc- 
tober 25,  1919,  entitled  **The  Pharmacology  of  Local  Anesthetics." 

*' Acute  intoxication  in  man  from  the  use  of  the  local  anesthetics  is  far 
more  common  than  is  indicated  by  the  number  of  recorded  cases.  We  under- 
took to  investigate  the  causes  of  such  intoxication,  and  sought  to  find  means 
of  avoiding  it,  or  combating  it  when  it  arises.  This  investigation  has  in- 
cluded a  study  of  tlie  literature  of  the  more  important  cases  of  human  intoxi- 
cation, and  the  performance  of  over  300  experiments  on  cats.  The  details  of 
this  work  are  published  elsewhere,  the  present  communication  being  limited 
to  a  short  discussion  of  the  more  important  facts  brought  to  light,  especially 
with  reference  to  their  bearing  on  the  clinical  problem. 

**Nine  of  the  local  anesthetics  were  studied,  and  the  maximum  toxicity 
of  each  was  determined  by  rapid  intravenous  injection  into  cats.  The  drugs 
used,  the  fatal  dose  of  each,  the  concentrations  of  the  solutions  employed,  and 
the  relalivo  toxicities  of  the  drugs  are  shown  in  the  accompanying  chart. 
From  the  chart  it  is  seen  that  cocain  is  about  intermediate  in  the  group  with 
reference  to  its  maximal  toxicity  for  the  cat.  These  relative  toxicities,  how- 
ever, apply  only  for  single  doses  injected  rapidly  into  the  blood  stream. 
WHien  large  fractions  of  the  minimal  fatal  doses  are  injected  intravenously 
at  intervals  of  from  fifteen  to  twenty  minutes,  or  when  relatively  dilute 
solutions  of  Ihe  drugs  are  injected  slowly  and  nearly  continuously,  the 
several  drugs  can  be  divided  into  two  groups  based  on  the  difference  in 
their  rates  of  elimination.  Group  1  includes  alypin,  apothesin,  beta-eucain, 
nirvanin,  proeain  (novocain),  stovain  and  tropococain,  all  of  which  are 
rapidly  eliminated,  so  that  several  times  the  minimal  fatal  dose  of  any  of 
these  can  be  injected  in  the  ways  just  mentioned  in  periods  of  one  or  two 
hours  without  causing  death  of  the  animal.  Group  2  includes  cocain  and 
holocain,  which  are  much  less  rapidly  eliminated,  and  which  therefore  cause 
death  in  much  smaller  total  doses  when  given  as  described. 

**Wlien  injected  subcutaneously  into  cats,  the  local  anesthetics  can  again 
be  divided  into  the  same  two  groui)s,  depending  on  their  rates  of  elimination. 
All  are  apparently  absorbed  rapidly,  but  those  of  Group  2  are  much  more  toxic 
by  subcutaneous  injection  than  those  of  Group  1  because  their  elimination  is 
not  rai)id  enough  to  keep  pace  with  their  absorption.  Five  or  more  times  the 
minimal  fatal  vein  dose  of  any  of  the  members  of  Group  1  can  be  injected 
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subeutaiieously  without  causing  death,  while  less  than  four  times  the  fatal 
vein  doses  of  those  of  Group  2  prove  fatal. 

"When  absorption  from  the  subcutaneous  tissues  is  delayed  by  the  simul- 
taneous injection  of  epinephrin,  the  difference  between  the  two  groups  is  em- 
phasized, and  the  toxicity  of  the  members  of  the  first  group  is  reduced  far 
more  than  that  of  the  members  of  Group  2.  The  elimination  of  members  of 
Group  1  proceeds  at  the  rate  of  at  least  one  fatal  vein  dose  every  twenty 
minutes,  while  not  all  of  a  subcutaneous  dose  of  cocain,  one  and  one-third 
times  that  fatal  by  vein,  may  be  eliminated  in  twenty-four  hours  or  more. 

*'The  elimination  of  all  of  the  local  anesthetics  is  accomplished  almost 
entirely  by  their  destruction  in  the  liver,  as  can  be  demonstrated  by  perfusion 
of  the  excised,  surviving  organ  with  diluted  blood  containing  large  quantities 
of  the  drugs  in  solution,  and  subsequent  determination  of  the  amount  re- 
maining in  the  perfused  fluid. 

**  Various  efforts  were  made  to  influence  the  toxicity  of  the  local  anesthetics, 

solution, 
IC^.  z  Isffam  Per  cent. 

40-45  5-20 

30-35  10 

25-30  10 


16-22 

10 

20 

6-10 

15 

6-10 

10  -  12.5 

5 

10 

6-10 
1-2 

Alypin  and 
Holooain 

Fijf.   148. — Chart  showing  comparative  toxic  aclion  of  local  anesthetics.     ( l-'ggleston  and   Hatcher.) 

inchuling  the  administration  of  atropin  or  caffein  prior  to  the  intravenous  in- 
jection of  the  anesthetics;  the  addition  of  sodium  bicarbonate  to  the  solution 
of  the  anesthetic  just  l)efore  intravenous  injection,  to  liberate  the  base;  the 
production  of  nervous  exhaustion  in  the  cat;  severe  acute  hemorrhage  by  re- 
moval of  one-fourth  of  the  cat's  total  blood ;  and  tlie  production  of  narcosis  by  the 
administration  of  hydrat(»d  chloral.  .None  of  these  measures  had  any  influence  on 
the  cat's  susceptibility  to  the  intravenous  injecticm  of  any  of  the  anesthetics  ex- 
cept acute  hemorrhage  and  narcosis  by  chloral.  Both  of  these  caused  some  increase 
in  the  cat's  susceptibility,  as  shown  l)y  the  fact  that  often  it  succumbed  to 
doses  smaller  than  the  average  fatal  dose.  This  increased  susceptibility  is  ac- 
counte<l  for  by  the  fact  that  both  oF  these  measures  interfere  with  the  destruction 
of  the  anesthetics  in  the  liver  by  reduction  in  the  blood  pressure  and  impair- 
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ment  of  the  circulation.  The  resistance  of  both  the  heart  and  the  respiratory 
center  is  also  probably  reduced  by  the  impaired  circulation. 

**The  symptoms  produced  in  cats  by  toxic  doses  of  the  various  local  anes- 
thetics are  essentially  alike,  and  they  are  also  essentially  the  same  as  those 
observed  in  man.  All  of  these  drugs  kill  by  simultaneous  paralysis  of  the 
heart  and  the  respiratory  center.  We  therefore  tried  artificial  respiration  in 
cats  as  a  resuscitative  measure,  with  and  without  cardiac  massage,  but  it 
proved  ineflfective,  even  when  combined  with  massage  of  the  heart. 

**The  employment  of  artificial  respiration  in  combination  with  stimulation 
of  the  heart  by  the  immediate  intravenous  injection  of  epinephrin,  however, 
enabled  us  to  resuscitate  the  majority  of  cats  after  the  rapid  intravenous  in- 
fection of  doses  of  the  local  anesthetics  up  to  twice  the  average  fatal  dose. 
Since  the  heart  had  stopped  in  most  of  the  cats,  it  was  necessary  to  practice 
niassajre  of  the  heart  in  order  to  bring  the  epinephrin  into  contact  with  it.  The 
success  of  this  method  of  resuscitation  depends  on  the  rapid  destruction  of  the 
local  anesthetics,  whereby  the  excess  administered  is  promptly  eliminated  if 
the  circulation  can  be  maintained  for  only  a  few  minutes  by  the  stimulation 
of  the  heart  with  ej)inephrin.  But  even  with  such  stimulation,  and  when  it  is 
evidently  recovering,  the  animal  will  die  of  respiratory  paralysis  unless  the 
center  is  supported  for  a  few  minutes  by  artifical  respiration. 

**The  success  of  the  preceding  measures,  in  which  the  brief  stimulation 
of  the  heart  ])laye(l  the  most  important  part,  led  us  to  try  the  effects  of  pre- 
vious stimulation  of  the  heart  by  the  administration  of  a  dose  of  ouabain  (so- 
called  crystalline  strophanthin).  We  then  administered  doses  of  the  local 
anesthetics  up  to  twice  the  average  fatal  dose,  and  employed  artificial  respira- 
tion to  tide  over  the  period  of  respiratory  paralysis.  By  these  measures,  cats 
usually  survived  doses  of  the  anesthetics  up  to  one  and  three  quarter  times 
the  average  fatal  dose. 

**It  is  evident,  therefore,  that  if  the  circulation  and  respiration  can  be 
maintained  for  even  a  few  minutes,  the  rapid  destruction  of  the  local  anes- 
thetics by  the  liver  will  care  for  amounts  considerably  in  excess  of  those 
which  are  usually  fatal.  The  close  analogies  between  the  behavior  of  man  and 
cats  to  toxic  doses  of  the  local  anesthetics,  and  the  fact  that  man  also  recovers 
rapidly  from  the  effects  of  nonfatal  doses,  suggest  that  he  also  accomplishes 
their  elimination  or  destruction  in  the  liver,  and  it  seems  highly  probable  that 
the  use  of  epinephrin  and  artificial  respiration  will  prove  effective  as  resus- 
citative measures  in  many  cases  of  acute  poisoning  in  man.  It  is,  however,  to 
be  reiiienihered  that  serious  intoxication  has  ])een  seen  in  man  following  ex- 
tremely small  doses  of  the  local  anesthetics,  suggesting  the  occasional  existence 
of  a  marked  degree  of  hy])crsusceptil)ility ;  and  in  such  cases  doses  which  are 
relatively  small,  as  coinjiared  with  the  average  commonly  employed,  may  ac- 
tually be  several  times  the  minimum  which  would  be  fatal  in  the  particular 
individual,  so  that  even  the  most  elTective  resuscitative  measures  may  well 
fail  under  such  circumstances. 
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''While  cardiac  massage  cannot  be  carried  out  so  efficiently  in  man  as  in 
the  cat,  it  can  be  performed  sufficiently  to  cause  the  greater  part  of  an  intra- 
venous injection  of  epinephrin  to  reach  the  heart;  and  several  satisfactory 
methods  are  available  for  carrying  on  artificial  respiration  in  man.  These 
measures,  also,  are  all  such  as  can  be  applied  without  loss  of  time  under  most 
conditions,  and  they  certainly  seem  to  be  the  most  effective  means  at  our  dis- 
posal for  saving  life  after  the  development  of  symptoms  of  acute  intoxication 
by  the  local  anesthetics.  Since  acute  poisoning  in  man  occurs  when  least  ex- 
pected, those  who  frequently  employ  these  local  anesthetics  should  always  be 
prepared  to  apply  the  three  resuscitative  measures  of  intravenous  infusion  of 
epinephrin,  artificial  respiration,  and  cardiac  massage.  All  three  should  be 
used  in  combination,  since  no  one  alone  is  effective,  except  in  rare  instances. 

Finally,  in  order  to  diminish  the  likelihood  of  intoxication  from  the  sub- 
cutaneous injection  of  the  local  anesthetics — especially  those  of  Group  1 — in 
man,  epinephrin  should  be  added  to  their  solutions  as  a  routine,  because  by 
delaying  their  absorption  it  renders  it  more  probable  that  the  destruction  by 
the  liver  can  keep  the  amount  present  in  the  circulation  at  any  one  time  at  a 
point  below  that  sufficient  to  cause  intoxication.  The  use  of  epinephrin  also 
has  the  further  advantages  of  prolonging  the  anesthetic  action  of  a  given 
quantity  of  the  drug  and  of  reducing  the  amount  required  for  anesthesia  by 
permitting  a  larger  proportion  of  the  dose  injected  to  remain  in  contact  with 
the  tis.sues  to  be  anesthetized,  and  by  maintaining  the  contact  for  a  longer 
period  of  time  than  when  the  drug  is  injected  alone.** 


CHAPTER  XVni 

ARMAMENTARIUM  FOR  LOCAL  ANESTHETICS 
AND  ORAL  SURGERY 

In  order  that  the  operator  may  obtain  the  best  results  from  the  various 
forms  of  local  anesthesia,  it  is  very  essential  for  him  to  equip  himself  with  effi- 
cient appliances.  If  he  attempts  to  make  the  various  injections,  especially  the 
deep  nerve  block  injections,  with  inefficient  syringes,  needles,  solution,  etc., 
he  will  not  secure  the  best  results.  Ilis  efforts  are  not  only  likely  to  be  at- 
tended with  failure,  but  he  will  create  anything  but  a  favorable  impression  on 
the  patient.  Such  failures  will  discourage  the  operator  to  an  extent  that  he 
may  be  induced  to  cast  aside  so  valuable  a  method  as  that  of  block  anesthenm. 
lie  need  not  purchase  unnecessary  appliances,  but  it  is  essential  for  him  to 
have  all  those  tilings  which  go  to  make  up  an  ideal  local  anesthesia  outfit.     ■-     _ 

The  reader  will  find  the  following  list  advantageous  in  the  selectklB^Jf 
appliances:  ^^    ..- 

Syringes.  -      -  ;  .^  _ 

Hypodermic  needles.  ,      :- 

Local  anesthetic  tablets. 

Still. 

Flask  for  distilled  water. 

Fifteen-mil  glass  graduate  (centrifuge  type). 

Two  small  size  test  tubes. 

Ten-mil  anesthetic  tablet  dissolving  cup. 

Three-mil  anesthetic  tablet  dissolving  cup. 

Appliance  for  sterilizing  distilled  water  for  injecting  solution  and  for 
rinsing  the  syringes. 

Sterilizing  jar. 

Rack  for  sterilizing  jar. 

(rermicidal  preparation  for  making  sterilizing  solution. 

Small  glass  receptacle  for  extra  needles,  burs,  broaches,  etc.,  which  are 
submerged  into  antiseptic  solution. 

Porcelain  or  glass  tray  for  reserve  tablets,  needles,  etc. 

Arkansas  stone  mounted  on  mandril  for  sharpening  needles. 

(ilass  or  porcelain  receptacle  for  iodin. 

Wooden  aj)plicators. 

Artery  forceps. 

Intraosseous  double-l)lad(Ml  lancet  and  retractor. 

Intraosseous  guidr.     Intraosseous  drill.    Intraosseous  needle.     Gauze  and 
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We  shall  now  consider  separately  the  above-named  articles  in  the  arma- 
mentarium. 

The  Hypodermic  Sjnringe. — One  of  the  most  essential  appliances  in  the 
locjil  anesthetic  armamentarium  is  a  good  working  syringe.  A  syringe  that 
leaks,  or  one  that  contains  unsanitary  washers,  is  not  desirable,  and  with  such 
an  appliance  it  is  impossible  for  the  operator  to  know  how  much  solution  he 
is  injecting.  The  development  of  the  hypodermic  syringe  has  been  rapid  dur- 
ing the  past  few  years;  however,  there  is  yet  a  vast  amount  of  room  for  im- 
provement, inasmuch  as  all  syringes  presented  to  date  have  their  disadvan- 
tages. An  ideal  syringe  for  block  anesthesia  should  possess  the  following  re- 
quirements : 

1.  It  should  stand  boiling  for  the  purpose  of  sterilization. 

2.  It  should  be  free  from  unsanitary  washers,  threads  and  packing. 


Fig.     149.      IlhistratiDK    the    inaiimr    in    which    the    thiiinh    is    phictd    back    of    the    plunger    during    proc- 

e.ss  of  discharging  the*  solutiun. 

IJ.  It  sliould  not  l)e  complicated,  but  very  simple  in  construction. 

4.  The  plunger  and  barrel  should  be  accurately  ground  so  it  will  not  leak 
while  the  solution  is  under  pressure. 

5.  It  should  be  short  enough  when  filled  so  that  the  thumb  can  be  brought 
Iwhind  the  plunger  to  force  out  the  solution  without  grasping  the  syringe  with 
1>oth  hands. 

6.  It  should  be  accurately  graduated. 

7.  It  should  have  a  capacity  of  at  least  2  mils. 

8.  The  plunger  should  not  stick  while  discharging  the  solution. 

J>.  The  needle  tip  or  extension  should  be  ground  cone-shape,  so  that 
needles  with  a  ground  hub  will  fit  accurately  and  can  be  quickly  and  easily 
changed. 

It  must  be  borne  in  mind  that  the  smaller  the  diameter  of  the  piston,  the 
greater  the  pressure  on  the  iluid,  and  a  syringe  of  snuill  diameter,  holding 
enough  of  the  solution  for  the  average  nerve  blocking  injection,  would  make 
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tlio  syrinj^o  entirely  loo  loii«r  to  iii«'iiiipulate  easily  with  one  hand,  but  a  syrinjre 
of  this  lype  is  of  advaiilajre  if  the  solution  is  injected  into  dense  tissue.  How- 
ever, for  most  bloek  iiijivtions,  it  is  well  to  rememher  that  the  greater  numl»er 
are  made  in  loose  eoiuieetive  tissue,  and  very  little  pressure  is  retiuired  while 
disrharjriiijr  the  solutioiL  The  amount  of  pressure  exerted  in  injectin<r  into 
loose  eonneelive  tissue*  for  the  purpose  of  ])loekin<r  a  nerve  branch  will  seldom 
exceed  three  ounces;  while,  on  the  other  hand,  if  the  injection  is  made  into 
tissues,  such  as  the  ])eridental  membrane,  gum  tissue,  or  beneath  the  periosteum, 
considerable  i)ressure  is  reipiired.  The  operator  must  not  expect  too  much  of 
the  hypodermic  syringe,  and  he  should  always  consider  the  amount  of  pressure 
\w  is  exert injr  against  the  plunger  and  solution.  He  should  use  care  in  selecthig 
syringes,  and  should  see  that  the  ])lunger  works  freely  and  does  not  catch  while 
forcing  the  plung(»r  into  the  barrel.  He  should  also  observe  the  accuracy  of 
adaptation  and  fit  between  the  needle  hub  and  the  syringe  tip.  If  the  grouml 
ne(»dlc  hub  does  not  fit  th(»  ground  syringe  tip  accurately,  there  is  a  possibility 
of  the  needle  coming  off  during  the  injection,  and  it  is  sure  to  leak  at  the  joint. 


Fik'.    130.      All-frl;i-s  syrinvri    f'|uipiu'<l    with   coil   spring   for   ri-laining   plunger. 

Wlien  the  syring(»s  are  not  in  use,  they  should  be  kept  in  the  sterilizing  solution 
in  the  sterilizing  jar.  To  purchase  syringe  boxes  is  not  advised;  they  are  not 
only  expensive,  but  unsanitary  and  wortlih^ss  for  oflfice  use. 

The  All-glass  Sjrringe.— The  all-glass  syringe  has  its  advantages  and  dis- 
advfintages.  The  prineij)al  disadvantage  is  that  it  is  very  easily  broken  either 
in  use  or  during  the  process  of  sterilization  in  boiling  water.  Several  all-glass 
syringes  it  re  on  the  nuirket  which  are  yevy  good.  The  author  employs  a  tivc- 
mil  syringe  for  those  injections  recpiiring  more  than  two  and  one-half  mils  of 
the  solution,  such  as  for  the  l)l<K'king  of  the  second  and  third  divisions  of  the 
fifth  nerve.  (liisseriiin  gunglion.  etc. 

The  All-metal  Syringe.  -An  eflieient  metal  syringe,  which  answers  all 
])urposes.  luis  not  yet  been  ])roduced.  and  if  the  time  ever  conies  when  a  syringi* 
of  this  ty])e  is  (lesiirned,  it  will  Imve  one  drawback, — the  operator  will  not  be 
able  to  see  the  solution. 

The  advantages  of  an  all-metal  syringe  are  that  it  will  not  break  and  that 
it  can  be  boiled  indefinilely  without  fear  of  cracking,  as  is  the  ca.se  with  the 
glass  syringe.  It  is  true  thai  a  glass  syringe,  or  a  combined  glass  and  metal 
syringe,  HMjuirrs  considerable  attention,  and   the  piston  must   always  be  re- 
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moved  while  stei'ilizin<r  in  boilin*^  water,  whereas  with  the  all-metal  syrinpre. 
renioviiiii?  the  ])lunprer  for  ])oiHiij?  is  not  necessary.  The  constant  breaking  of 
f^hiss  syrin^'(\s  lias  led  some  dentists  to  purchase  inefficient  metal  syringes  now 
ui)()n  the  market.    A  syrinjife  that  iiolds  less  than  two  mils  is  inefficient  for  deep 


ImjKrial   all-metal   syriii^v.      (.20   minims.) 


n<»rve  hlockiiijr  injections,  if  a  syrinj^e  havinj?  a  smaller  capacity  than  two 
inils  is  emplovtMl,  it  will  be  n(H*essary  either  to  insert  the  needle  a  second  time 
or  remove  the  syrinjre  from  the  needle  and  refill  it  in  order  to  inject  the  desirwl 
quaiilily  for  the  blorkiiijr  of  somt*  of  the  deeper  nerve  branches. 


•  •.iiMaiiiiiii;    vi.iinni    |>lum;<"r    ami    ti|iii|)i>c«l    with    larRf    flrxilili-    lunlli.-    which 
iiMil    tor   luatiiifj:   intrrttMl    socktts.    antnim.    rtc. 


Combined  Glass  and  Metal  Syringe.— Within  recent  years  several  i-oui- 
biiMMl  metal  and  <rbiss  syriiisics  liave  been  pnvscMited  to  the  profession,  and  a 
few  of  them  luive  been  moderately  sal isfartory.  However,  they  have  disad- 
vanla^H's.  With  sonu*  of  tlicse  syrin^res  the  jrlass  barrel  is  enclosed  in  a  m»»tal 
fraiin*,  nnd  tension  is  oxci'tcd  upon  the  (Mid  of  the  barrel  so  as  to  prevent  leak- 
auc  This  tension  has  a  tendency  to  weaken  the  jrlass  so  that  it  breaks  (Sisily. 
.\o  doubt  those  who  have  been  enipb)yin'r  a  syringe  of  this  type  will  ajLrree  with 
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the  author  in  his  oxperienco  that  many  broken  j^lass  ])arrels  are  not  only  very 
expensive  to  replaee,  ])ut  this  aeeident  may  oeeur  just  at  the  time  the  operator 
needs  the  syringe. 


Fijf.    154.-  -High   pressure  syringe  and  e<iuipment.      (Designed   by    Dr.   C   G.    Meyers.) 

Considerable  eomplaini  has  been  made  by  the  members  of  the  profession 
rejrardinf^  the  ineflfieieney  of  the  combination  j^lass  and  metal  syrinj?:e,  es- 
ppeially  in  the  breakinjr  of  barrels  and  in  leaka^^e.  A  well-made  {^lass  and 
iih'tal  syringe  is  valuable.     In  many  eases  the  jijrinding  has  not  been  as  per- 


rig.    155. — I'loek    anesthesia    syiiiifSfe    uitlj    plunger    in    puMtion. 

feet  as  it  might  be,  the  plunger  sticking  occasionally,  and  the  metal  i)lugs, 
which  are  inserted  in  the  end  of  the  barrel,  have  sonu^times  not  been  accurately 
ground,  and  such  defects  allow  the  syringe  to  leak.  These  drawl)acks  cause 
a  great  deal  of  dissatisfaction  on  the  part  of  the  operator.    A  syringe  of  this 
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type,  when  boiled,  must  be  taken  apart.  The  glass  barrel  should  be  taken  out 
of  the  metal  frame  and  the  plug  removed  from  the  end  of  the  barrel.  The 
glass  barrel  or  glass  syringe  should  never  be  placed  in  boiling  water,  but 
should  be  put  in  warm  water,  and  then  gradually  brought  to  the  boiling  point. 
Some  operators  attempt  to  sterilize  a  syringe  of  this  character  with  the  plunger 
in  the  barrel  and  the  barrel  in  the  metal  frame,  w^hich  in  nearly  every  case  will 
result  in  fracturing  of  the  glass  due  to  expansion  under  heat.  The  needle  tip 
of  some  of  these  syringes  is  threaded,  which  makes  it  necessary  to  screw  on 
the  hub  and  needle,  which  has  the  following  disadvantages:  First,  the  needles 


Fig.    156. — Hlock  anesthesia  syringe  with  plunger  removed;  also  safety  guard.     (Designed  by   the  author.) 


cannot  be  changed  quickly;  second,  they  are  not  as  sanitary  as  the  **slip  on" 
hub;  th^rd,  in  case  it  is  desired  to  inject  a  second  time,  retaining  the  needle 
in  the  tissue,  it  is  extremely  diflfieult  to  make  the  change. 

Some  metal  and  glass  syrin<?es  are  not  retained  in  a  metal  frame,  are 
more  sanitary  and  less  troublesome  to  sterilize  and  less  breakage  is  encoun- 
tered than  with  the  glass  barrel  which  contains  a  metal  end  piece  and  is  re- 
tained in  a  metal  frame. 

The  syringe  tip,  which  is  accurately  ground  cone-shaped,  over  which  is 
placed  an  accurately  ground  needle  hub,  is  preferable  to  the  threaded  tip  or 
washers.  Many  operators  prefer  a  joint  of  this  character  because  the  various 
needles  can  be  ({uickly  changed,  a  thing  that  cannot  be  done  with  the  threaded 
tip;  it  is  more  sanitary,  and  in  case  a  second  syringeful  is  desired,  the  needle 
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can  be  retained  in  the  tissue,  the  syringe  can  be  reloaded,  and  the  tip  can  be 
easily  slipped  into  the  hub  for  injection.  //  the  tip  on  the  syringe  is  cone-shaped 
and  is  properly  ground,  and  the  needle  hubs  are  properly  fitted,  an  accurate 
adaptation  is  secured,  and  the  needle  will  not  become  dislodged  during  injection, 
and  no  leak  occurs  at  the  joint.    In  placing  the  hub  of  the  needle  over  the  ground 


h'ifr.   157.—  Local  anesthetic  s>ringe.      (Designed  by  Dr.  Fischer.) 

tip  it  should  be  put  on  with  a  little  tivist,  and  if  this  is  done,  it  is  almost  im- 
possible to  remove  the  needle  without  exerting  a  twisting  or  rotating  motion, 

A  syringe  employed  for  block  anesthesia  should,  when  filled,  be  short 
enough  when  the  plunger  is  extended  to  manipulate  it  with  one  hand.  The 
syringe  should  be  held  in  the  hand  pen-fashion,  and  the  thumb  placed  behind 


Fig.   158. — Combination  metal  and  glass  syringe,  2  mils.      (Designed  by   the  author.) 

the  plunger,  gradually  forcing  the  plunger  down,  thus  discharging  the  solution 
continuously  while  the  needle  is  being  inserted  into  the  tissue.  (See  Fig.  149.) 
The  syringe  is  held  in  the  right  hand,  if  the  operator  is  right  handed,  while  the 
left  hand  takes  care  of  the  cheek,  tongue,  mucous  membrane,  and  other  tissues 
while  the  needle  is  being  inserted  in  the  proper  location  without  having  to  grasp 
the  syringe  with  the  left  hand.    If  necessary,  the  solution  is  slowly  injected  from 
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tlic  tiiin*  tin*  point  oi!  tlic  ihmhIIi*  oiitrrs  the  tissue  until  the  desired  location  has 
lM*(»n  n»ach(Ml.  Tliis  is  of  advauta«re  to  the  operator  from  the  fact  that  the  so- 
lulion  can  ]>e  injected  continuously  from  the  time  the  point  enters  the  tissue, 
so  as  to  l)loek  all  sensation  in  ease  the  patient  is  liypersensitive. 


^P\0  To         rO         30  99 

I  yiiltiiMil'i"l""l"nl  ■> 


I''ivr.    15^'.     Mrlal  ami  «'•'>**  Tatf  Kcci^rd  syringe.      (J  mils.) 
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Syringes  Required  for  Efficient  Work.— It  is  true  tliat  the  operator  could 
**j?et  aloiif^"  with  one  syringe,  but  there  is  no  reason  why  he  should  be 
handicapped  in  any  such  way;  he  should  equip  himself  with  several  good 
working  syringes  so  as  to  be  able  to  carry  out  a  better  technic. 

The  writer  advises  the  operator  to  equip  himself  with  at  least  four  syringes 
similar  to  the  following: 

1.  An  all-glass  two-mil  syringe  to  be  used  for  hypodermic  medication  in 
case  of  collapse  and  shock.  This  syringe  should  be  equipped  with  a  fine  hypo- 
dermic needle  and  should  be  ready  for  use  at  a  moment's  notice,  as  these 
tilings  iiiv  needed  in  case  of  shock  and  collapse,  and  the  quicker  a  stiaiulating 
drug  is  injected,  the  better.  However,  if  the  operator  employs  the  individual 
unit  (see  Figs.  583  and  584),  it  is  not  necessary  to  have  a  two-mil  syringe. 


I'iii.    161.-    SiirKical    chisels,       (DfsiKtifd    by    Dr.    Ch.ilnuTs    J.     Lyons.) 


2.  An  efficient  five-mil  all-glass  syringe.  A  syringe  of  this  siz(»  will  be 
found  of  practical  value  in  those  cases  requiring  a  large  amount  of  solution, 
for  such  cases  as  bh)cking  of  the  second  and  third  divisions  of  the  fifth  nerve, 
(Jasscrian  ganglion,  etc.  A  two-mil  syringe  does  not  hold  enough  solution  to 
block  some  of  the  large  nerve  trunks,  therefore  the  five-mil  size  is  preferable. 

*5  and  4.  At  least  two  combination  glass  and  metal  syringes,  which  are  in  good 
<M»ndition.  should  always  be  among  the  armamentarium.  It  is  very  ])oor  practice 
for  an  operator  to  try  to  get  along  with  one  nerve  blocking  syringe,  inasmuch  as 
syringes  are  of  delicate  construction  and  liable  to  become  broken  and  get  out  of 
<irder  at  any  time,  but  when  he  has  one  in  reserve,  it  will  often  save  him  from 
very  embarrassing  circumstances.  Tlw*  dentist  who  is  taking  up  this  work  should 
not  hesitate  to  eijuip  himself  with  the  necessary  efficient  api)liances  in  order  to 
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derive  the  greatest  good  from  block  anesthesia,  which  will  be  of  immeasurable 
benefit  to  him  and  to  his  patients.  However,  the  beginner  should  not  pur- 
chase unnecessary  appliances  that  he  will  never  use  or  be  of  little  practical 
value.  He  should  use  good  judgment  in  selecting  only  the  most  efficient  ap- 
pliances and  then  keep  them  in  the  best  working  condition  at  all  times. 

Care  of  Hypodermic  Syringes  and  Needles. — A  syringe  which  is  kept  in 
good  working  order  requires  about  as  much  attention  and  care  as  a  watch,  and 
the  operator  who  disregards  this  will  soon  have  a  worthless  syringe.  A 
syringe  is  tested  by  placing  the  index  finger  over  the  tip  and  drawing  the 


Fig.    162.— Surgical   chisels,      (Designed   by   Dr.   F.    F.   Molt.) 

plunger  back  in  order  to  test  the  grinding.  The  plunger  should  not  be  released 
suddenly,  as  concussion  will  occur  and  fracture  the  barrel.  Many  syringes  are 
broken  in  this  manner.  After  the  syringe  is  used,  the  plunger  and  barrel 
should  be  separated  from  each  other  and  wiped  with  gauze  or  cotton  until  per- 
fectly dry,  unless  a  sterilizing  jar  is  used,  as  is  strongly  recommended.  It  is 
much  better,  after  a  syringe  has  been  used  for  injecting  an  isotonic  solution, 
which  is  composed  of  Ringer  constituents,  to  rinse  it  thoroughly  in  sterile  dis- 
tilled water  to  remove  any  traces  of  the  salts  which  might  collect  and  crystallize 
and  in  time  interfere  with  the  accurate  fitting  of  the  piston.  This  is  easily 
accomplished  by  filling  the  syringe  several  times  with  sterile  distilled  water. 
(See  Figs.  165  and  218--P.)    A  drop  of  glycerin  placed  on  the  plunger  will  pre- 
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Fig.    163. — Curettes,    periosteal    eleva'ors    and    hone    scrapers.      1,    2,    periosteal    elevators;    1-4,    bone    scrap- 
ers;   l-<',  curettts.      (L>csigne(i  by   Dr.    F.    F.    Molt.) 


9  10  11  12  13         14  15 

Fig.   164.— Curettes.     (Designed  by  Dr.   F.  F.  Molt.) 
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vent  it  frrtm  stirkiii»r  ami  will  niake  a  Ih^Ut  t*oiitact.  The  syriiii^e  is  then  placi*d 
in  the  *infisei>tic*  sn hit  ion.  If  h!  any  lime  tiie  phuijjer  ntieks  in  tlit*  harrel,  place 
the  syrinjjfe  hi  a  sululioii  eontiuninir  twmly-live  parts  glycerin,  and  seventy-five 
jmrts  water,  gradually  hrin^riiijr  it  to  the  lii/iliiitr  ponit.  maintirnnnji  this  tem- 
perature for  several  minutes. 

The  syringes  and  other  appliaiiees  shonkl  lie  allowed  to  remain  in  the  antisep- 
tie  solution  while  not  in  use;  this  is  an  excellent  method  of  steriliifiation,  and  elimi- 
nates the  necessity  of  hoihng  them  in  water.  At  the  time  the  syringe  is  needed, 
it  is  removed  from  the  antiseptie  solution,  ami  the  sohitiou  contained  in  the 
syringe  is  discharged ;  next,  clean  the  syringe  with  *^terile  distilleil  water,  (See 
Fig.  2XH-F.)     Care  shonhl  l»e*  taken  not  to  discharge  the  distilled  water  which 


Fig> 


mgr   with   stcrilv   distilled  water   to   rcuiovc  all   traces  of  the  antUc|>tic   soiiition 
after  bfifiK   removed    from   t!ie   stcriliicr. 


luis  been  drawn  into  tht*  syringe  haek  into  the  receptacle;  it  should  be  dis- 
carded. This  procedure  shonhl  ise  repeated  at  least  four  or  five  times  to  make 
sure  all  traces  of  the  autiseplie  sohition  are  removeth  It  shonhl  hv  repeated  after 
using  the  syringe  and  het'ore  replacing  it  in  the  jar. 

After  plaeiug  the  proper  needle  on  the  syringe  to  he  used  for  the  inject iouj 
it  is  carried  to  the  alcohol  tlame  and  hrought  to  a  red  heat,  after  which  it  is 
innnersed  in  the  injecting  solution,  an^l  the  syringe  is  gradually  tilled.  Great 
care  should  he  taken  not  to  allow  the  neetlh'  tt>  eome  in  contact  with  any  material 
tluit  is  not  sterile.  Aftt*r  the  tissue  has  heen  prc|>ared  at  the  site  of  iiijeetioii 
by  thoroughly  drying  and  applying  the  gcrmieith\  just  lie  fore  the  needle  is 
inserted  into  the  tissue,  it  is  again  placed  in  the  flamt*  to  make  sure  it  is  sterile. 
tireat  care  should  he  exercised  nnt  lo  allow  the  needle  to  come  in  contact  with  the 
tongue,  teeth,  or  other  struetures  whih^  carrying  it  through  the  oral  cavity  to 
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its  proper  location.  Never  return  the  needle  to  the  injecting  solution  after  re- 
moving it  from  the  tissue  without  pa&sing  it  through  the  flame  in  order  to  avoid 
contamination. 

The  formula  of  the  antiseptic  solution  which  is  employed  in  the  sterilizing 
jar  is  given  below,  and  if  this  method  is  carefully  carried  out,  there  is 
no  need  of  boiling  the  syringes,  as  the  continuous  boiling  of  syringes,  es- 
pecially of  the  metal  and  glass  designs,  produces  trouble,  many  times  caus- 
ing them  to  leak  and  always  subjecting  them  to  the  chances  of  fracture. 


Fiif.    loo.--  SiK'^iim-n   jar   which   may   be   employed  as   a   sterilizer    for   armamentariirn.      (SutfRfstcd    by    Dr. 

Kcithmuller.) 

It  is  not  necessary  to  boil  the  syringe  unless  it  has  been  used  upon  a  patient 
suffering  from  some  infection,  like  syphilis,  etc.  However,  if  the  operator  thinks 
it  is  <lesinibh»  to  boil  the  syringe  and  not  to  rely  on  the  antis(»ptie  solution,  it 
sliould  always  be  placed  in  warm  water  and  then  brought  gradually  to  the  boil- 
ing point.  If  the  operator  is  to  use  the  same  syringe  on  different  patients  without 
allowing  it  to  remain  in  the  antise])tie  solution  for  a  considerable  length  of  time, 
it  is  tlien  advisai)le  to  sterilize  it  by  boiling.  However,  if  a  considerable  length 
of  time  elajises  between  various  patients,  the  syringe  is  returned  to  the  antiseptic 
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solution  and  h  nsed  in  accordaiieo  with  the  teebnie  as  prpvioiisly  oulliued.  We 
all  agree  that  .sterilization  by  boiling  or  superheated  steam  is  more  efficient  than 
antixsepties.  On  the  other  hand,  a  good  antiseptic  solution,  to  which  the  apph- 
auces  have  been  subjected  for  a  consideraldc  leni^th  of  iiraej  is  in  most  erases  M 
satisfactory.  Syringes  which  have  been  sterilized  by  boiling  must  be  allowed  " 
to  cool  for  several  minutes  before  they  can  be  used.  This  is  a  drawback,  as  it 
causes  the  operator  to  lose  time  in  waiting  for  the  syringe  to  cool. 


ri£.   i 66' A. -^Sttniintig  iar  which  contains  glasji  Irdj^e  ti}K)ii  which   r^^ts  a   gkss  rack  for  suspcndlcig  ap- 
pliances  in  the  aniiseptic  sulution.     (Designed  by   the   author.) 

It  is  advantageous  and  will  save  time  to  have  several  syringes.  The  first 
syringe,  when  nsed,  can  be  returned  to  the  antiseptic  solution  after  it  has  Ih^cii 
used  on  the  first  patient,  and  the  second  syringe  removed  from  the  antiseptic 
solution  and  treated,  as  above  ont lined,  for  the  seef)nd  patient,  th»Teby  doing 
away  with  the  process  of  boiling, 


I 


The  needles  which  arc  nsed  most  can  be  kept  in  position  on  the  syringesM 
ready  for  innnediate  use.     Tlie  other  nc<xlles  are  kept  in  the  rack  rr*ady  for 


and 

immediate  use.  Cireat  care  should  be  exercised  to  remove  all  trat^i^s  of  the  anti- 
septic solution  from  the  syringe  before  tilling  wilh  the  local  anesthetic  solution, 
as  contamination  may  take  place, 


M 


ARMAMENTARIUM   FOR  IX)CAL   ANESTHETICS   AND  ORAL  SURGERY 


301 


Some  operators  who  have  employed  alcohol  for  the  antiseptic  solution  have 
allowed  contamination  of  the  injecting  solution.  This  very  thing  has  frequently 
happened,  and  in  some  instances  the  operator  has  placed  the  blame  on  the  anes- 
thetic or  method  of  block  anesthesia,  when,  in  reality,  the  prolonged  numbness  or 
postoperative  complications  have  in  most  cases  been  due  to  the  injecting  of  a  so- 


Fig.    167. — Sterilizer   containing   complete    amianientarium.      (Designed    by    the    author.) 


Fig.    108. — Lancets. 

lution  contaminated  with  alcohol.    The  author  does  not  recommend  alcohol  as  a 
sterilizing  medium. 

Hypodermic  Needles. — The  operator  should  make  a  careful  selection  of 
needles  to  be  employed  in  the  various  branches  of  local  anesthesia.  The  skilled 
operator  can  use  one  or  two  needles  for  a  number  of  different  deep  nerve  block- 
ing injections,  but  even  an  experienced  operator  finds  it  to  his  advantage  to  em- 
ploy the  proper  size  and  length  needle  in  accordance  with  the  nerves  to  be 
blocked. 


Fig,  169. — An  efficient  dissecliog  outfii  for  preparing  wcl  anatoitiintl  specimens. 


Fiff,    170,-  i.ancci. 


Via.    in, —  I'erKisTcal   rkvaiar.      (  Tlr*ij?FTit(l   by   Dr    Jules  Sarraziti. 


rig,    JZJ.-^MuLtih    prop   coniiaincd    w'nh   lamp.      iDcstgncd   by   Cameron.) 


M 
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There  are  five  kiiids  of  iieedli^  made  of  various  nielals,  and  nvo  nani(»d  here 
ill  order  of  their  eflfieieney: 

1.  Platino-iridiiim. 

2.  Platiiuim. 

3.  Tempered  jrold. 

4.  Xiekeloid. 

5.  Steel. 


Fig.   173. — Cotton  pliers. 


Fig.    174.      DouMc    end   curcUc. 


9 

9  • 


-«Q 


^ 


I'ig.  ir.S.  -1,  Ncrdlf  ri|ni{i|ii-(l  with  ^h<^It  hul);  J.  nitdU-  \%ith  t'\ttn>ii>n  aliaihc-M  t<»  short  linh;  .^. 
Cin^fl-arction^uf  huh;  4,  cap  f«ir  cl«.>inK  i-n*!  <»f  >yrinKr;  3  an<l  <•,  s-hort  and  hmg  hnli**  for  attai  hinij  nffdlc 
li»  »yriiiffc;  7,  uhort  needle;  8.  iUnslratiiiK  rri»!»H.»ifitii>n  of  sufi  m<  lal  md  vi  ntcdir;  «',  wnmh  for  tight- 
eiiini;  hubi  on  syringe.     (Designed  hy  Dr.   Kim  her.) 
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Platmo-Iridium  Needles. — Platino-iridium  needles  are  far  superior  to  all 

others  for  the  following  reasons: 

1.  They  can  be  heated  in  the  flame  for  the  purpose  of  sterilization. 

2.  They  will  not  break  easily. 

3.  They  wnll  not  corrode  or  rust. 

4.  It  is  not  necessary  to  keep  a  wire  in  the  lumen. 

5.  They  are  more  durable. 

6.  They  are  less  expensive,  considering  their  life  and  superiority. 

7.  In  case  they  should  break  at  the  hub,  they  can  be  easily  repaired  for 
future  use. 

Their  disadvantages  are  indeed  few;  however,  the  following  might  be 
mentioned : 

1.  They  are  more  expensive  than  other  forms  of  needles;  but  their  in- 
creased expense  should  not  be  considered  over  their  efficiency. 


1 

* 

ell       £%      &     i 
|(»        11       12 

II        H 

KiR.  176.— 10,  NctMlIf  42  millimcicrs  long,  .9  millimeters  in  diameter;  11,  23  millimeter  needle;  12. 
26  millimeter  needle;  13,  nee<lle  42  millimeters  lunn.  diameter  .47  millimeters;  14,  needle  16  millimeters 
long,  diameter  .42  millimeters.      (Designed  by  Dr.   Fischer.) 

2.  Their  points  become  blunt  somewhat  easier  than  other  forms  of  needles. 

3.  They  become  bent  more  easily. 

It  will  be  seen  that  any  of  the  above  disadvantages  are  trivial  so  far  as 
effieiency  is  concerned. 

Platinum  Needles. — Needles  made  of  pure  platinum  not  only  bend  easily, 
but  become  blunt  and  many  times  the  points  become  bent  so  that  it  is  difficult  to 
insert  them  into  the  tissue. 

Pure  platinum  needles  are  much  harder  to  break  than  other  forms  of 
hypodermic  needles,  but  because  of  their  extreme  flexibility,  they  are  not  ideal 
for  local  anesthesia.  Most  m^edles  required  for  deep  nerve  blocking  injections 
are  quite  long,  therefore  if  the  needle  does  not  possess  a  certain  amount  of 
rigidity,  it  is  not  at  all  suitable. 

Tempered  Gold  Needle. — Within  recent  years  tempered  gold  needles  have 
been  used,  but  they  oflVr  no  advantage  over  platino-iridium.  They  contain  a 
certain  percentage  of  base  metal  which  makes  them  more  rigid,  and  the  addition 
of  this  metal  or  metals  with  which  the  gold  is  alloyed,  reduces  the  fusing  point 
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of  the  gold ;  therefore,  when  such  needles  are  subjected  to  the  flame  for  steriliza- 
tion, they  melt  and  are  destroyed.  Needles  of  this  character  will  not  rust  or 
become  corroded,  which  makes  it  unnecessary  to  insert  a  wire  in  the  lumen.  They 
will  not  withstand  harder  usage  than  the  platino-iridium  needle,  in  fact,  they 
break  more  easily. 

Nickeloid  Needles. — The  nickeloid  needle  contains  nickel  and  other  base 
metals.  This  needle  is  more  durable  and  will  not  corrode  or  rust  as  does  the 
steel  needle.  They  cannot  be  sterilized  in  the  flame,  for  such  a  process  would 
take  the  temper  out  of  the  metal.  It  is  better  to  keep  small  wires  in  the  lumen 
after  they  are  submerged  in  the  antiseptic  solution.  They  are  considered  by 
various  operators  to  be  superior  to  steel  needles. 


Fiff.    177. — lUustratiiiK    complete    set    of    needles    for    all    divisions    of    local    anesthesia, 
nerve   blucking;    Intraosseous;    Terminal;    Infiltration    methods.      (Designed    by    the   author.) 


No.  1 — 21  ga.  10  mm. 

"     2—23  ga.  30  mm. 

"     3—24  ga.  15  mm. 

"     4 — 25  ga.  30  mm. 


No.  5 — 23  ga.  30  mm. 
**  6 — 22  ga.  40  mm. 
**  l--n  ga.  10  mm. 
"     8—20  ga.  60  mm. 


Steel  Needles. — Steel  needles  do  not  bend  easily,  and  while  new  they  stand 
up  admirably,  but  if  used  a  few  times,  there  is  great  danger  of  breakage. 
Many  operators  employ  steel  needles  wnth  very  good  results,  but  any  one  who 
has  had  a  wide  experience  must  have  encountered  considerable  breakage,  which 
in  the  long  run  costs  about  as  much  as  well-made  platino-iridium  needles. 

The  advantages  of  steel  needles  are: 

1.  They  are  very  cheap.  However,  this  feature  should  not  be  considered. 
In  other  words,  cheapness  should  be  subordinated  to  efficiency. 


306 


BliOCK   ANESTHESIA   AND   ALLIED  SUBJEC^TS 


2.  They  retain  the  proper  bevel  much  better  than  other  form,  because  of 
their  structure. 

3.  They  are  rigid  and  hard  to  bend. 

The  disadvantages  of  steel  needles  are  as  follows: 

1.  They  cannot  be  sterilized  in  the  flame. 

2.  Their  lumen  must  contain  a  wire  when  they  are  not  in  use. 


1 


Fig.  178. — Illustrating  tlic  correct  and  incorrect  methods  of  sharpening  needles  for  deep  block  in- 
jections. 1  and  2  .shows  the  ntedlc  with  a  sharp  short  bevel,  which  is  the  correct  way;  3  and  4  shows 
the   needle   with  a  long  bevel   and  ])ointed,  which   is  incorrect. 


I'ig.  179. — Illustrating  the  correct  and  incorrect  nicthods  of  inserting  the  needles  for  deep  injec- 
tions. The  bevel  of  the  needle  should  be  towards  the  periosteum.  1,  Incorrect  method;  2,  Correct 
method;  3  and  4  represent  periosteum.      (After   Seidel.) 


use. 


3.  Tlioy  break  at  tlie  hub  very  easily,  esi)eeially  after  they  have  been  in 

4.  They  corrode  and  rust  easily. 

5.  Their  liniien  ))ecoines  easily  clogged. 
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6.  They  should  bo  used  only  a  few  times  and  discarded. 

7.  It  may  be  impossible  for  the  sterilizing  solution  to  always  reaeh  the 
baeteria  located  in  their  lumen. 

8.  They  cannot  be  sterilized  as  (juickly  as  those  made  of  platino-iridium. 
The  writer^ recommends  platino-iridium  needh^s  for  block  anesthesia  over 

all  other  forms.    Steel  needles,  or  the  other  forms,  it  is  true,  ean  be  used  for 
infiltration,  submueous,  peridental  or  subperiosteal  methods  of  anesthesia,  be- 


l*'i|i.   ISO      Attachnu-nts  for  various  m-Hlfs. 


Thread  to  slip;  J,  slip  to  thrtad.      (  Dcsij^iicd  by  the  attlhor.) 


causi^  if  they  become  broken  at  these  superficial  points  they  can  be  easily  removed 
from  the  tissue,  whereas  if  they  are  broken  olT  while  nuikinji;  a  deep  nerve 
blockinjr  injection,  many  times  it  is  v(»ry  difficult  to  remove  them'.  A  very  fiiu^ 
platino-iridium  needle  i.;  admirably  adapted  for  injectinjr  the  first  few  minims 
of  the  anesthetizin*?  solution  into  the  tissue  which  is  hypersensitive,  sueh  as  the 
n»«rion  of  the  naso-palatine  nerves  as  they  emerjre  throujrh  the  hard  palate:  or 


Vig.    ISl.—  Adapters   and    liulis    for    attarliinK    lu-rdUs    to    various    syrir-Rt'S. 

precedinjr  the  use  of  the  intraosseous  lancet  and  retractor.  It  is  very  dilficidt  to 
kei'p  the  hnnen  of  a  snuill  steel  needle  open,  while  a  small  platino-iridium  needle 
can  1m»  heated  in  th(»  flame,  which  opens  the  lumen.  Platino-iridium  needles 
should  contain  SO  ])er  c<'nt  i)latinum  and  20  per  cent  iridium. 

The  Attached  and  Detachable  Needle  Hub. — A  n(»edle  which  is  perma- 
nently attached  to  the  needle  hub  has  the  followinjr  advantajres: 

1.  It  is  easily  chanjred. 


Fiif.    lf<-.      Kxtvtisiofi    hull.      (DrsiK'u-d   hy    Dr.    Kisclur. ) 

2.  The  {ground  needle  hub  fits  over  the  jjround  cone-shaped  syrinjrc*  tip. 
'A.  Threads  aiul  washers  are  eliminated. 

4.  They  are  more  sanitary. 

5.  If  necessary,  they  ean  be  detached  from  the  syrin<»e  tip.  leavinjr  the 
needle  in  position  in  the  tissu<»  while  the  syrin»»:e  is  refill(»d  with  tin*  anesthe- 
tizing solution. 


Bl^rK    ANESTHKSTA    AND    ALLIED   S!  BJECTS 

6,  When  the  Imh  aiul  tip  are  aeeumtely  k'"^>iiih1,  the  needle  will  not  come 
off  during  an  injection  and  will  not  leak  at  the  joint. 

The  detachable  needle  and  hub,  sneh  as  the  Seliimmel  desigrn,  are  very 
efficient;  however,  the  hnh  screws  on  the  tip  of  the  syringe,  and  is  not  as 
clean  or  as  easily  efianged  as  tlie  **slip-on*'  hnb.  The  Schimmel  needle 
is  free  from  leather  washers,  whieh  in  an  adniirahle  feature,  the  contact  being 
made  between  the  extreme  tip  of  the  syrin^re  and  needle  by  means  of  a  soft 
metal  which  is  attached  to  the  needle. 

Care  of  Needles,— The  operator  should  always  keep  his  needles  in  the  best 
working  condition,  and  should  see  that  they  have  the  proper  bevel.     (See 


Fijf.  183*--rilustrattng  i>nr  mt-lht^Ml  for  sharncom^  ihc  neeillt-*  for  deep  block  anesthesia  The 
nredir  is  inserted  through  the  cork  aa  illij^trated.  This  is  a  convenient  tnethod  of  holding  tbc  needle  in 
order  to  bevel  it  properly  with  the  stone  which  is  1*4  centimeters  in  diameter.     (Suggested  oy  the  »utbor> 

Fi^.  1780  'A.n  Arkansas  stone  about  the  size  of  a  ten  cent  piece,  mounted  on  a 
mandrel,  is  admirably  adapted  for  plaeing  the  proper  bevel  on  the  needles.  (See 
Pigs.  183  and  200.)  Needle.s  shonld  be  kept  in  the  sterilization  jar  in  the  rack  or 
placed  in  a  small  glass  tube  wiiieh  is  held  by  the  rack,  and  submerged  in  the 
antiseptic  solution  alonj^:  with  the  other  block  anesthesia  appliances.  At  the 
time  of  injection  tbe  proper  syringe  and  needle  are  taken  from  the  antiseptic 
solution,  and  treated  in  the  manner  already  described  under  the  heading  '*Care 
of  the  Hypoderraic  Syringes  and  Nei:'dles/*  pajre  296.  Caution  should  be  exercised 
to  remove  all  traces  of  llic  antiseptic  solution,  and  before  tiie  needle  is  placed  in  the 
anesthetizing  solution  it  should  always  be  paased  through  the  flame  (provideil  an 
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iridio-platinum  needle  is  employed)  in  order  to  make  sure  that  the  lumen  is 
open  and  is  absolutely  sterile. 

An  efficient  method  for  quick  sterilization  of  the  other  needles  which  are 
not  composed  of  iridio-platinum  is  to  place  them  in  a  test  tube  containing 
water  and  boil  for  several  minutes.  However,  if  they  have  remained  in  the 
antiseptic  solution,  the  boiling  process  is  not  necessary.    (See  Fig.  185.) 

For  high  pressure  anesthesia.  Dr.  Prinz  has  suggested  the  use  of  a  needle 
hub.  An  ordinary  Luer  steel  needle  is  employed.  The  needle  is  ground  off 
at  the  hub,  and  the  extension  is  pointed. 

In  selecting  needles  for  block  anesthesia  it  should  always  be  borne  in 
mind  that  they  should  be  of  suflScient  length  and  diameter.  Needles  from  23 
to  25  gauge  are  ideal  for  practically  all  deep  nerve  blocking  injections.  How- 
ever, for  the  blocking  of  the  second  division  by  the  intraoral  method,  or  the 


Fig.    184. — Small   receptacle   which   is  used   to  suspend   surgical   burs,   needles,   broaches,   drills,   etc.,    in   the 
antiseptic  solution  and  is  held  by  the  porcelain  rack.     (Designed  by  the  author.) 

blocking  of  the  second  and  third  divisions  by  the  extraoral  method,  or  the 
Gasscrian  ganglion,  the  needles  should  be  of  greater  diameter.  Fig.  177  shows 
a  set  of  eight  needles  which  are  adapted  to  all  forms  of  block  anesthesia.  The 
standard  Luer  ground  hub  has  been  employed  with  a  longer  and  flattened  ex- 
tension, so  that  it  is  more  convenient  for  the  operator  to  make  the  injections  in 
the  posterior  portion  of  the  oral  cavity.  This  extension  eliminates  the  inser- 
tion of  the  end  of  the  barrel  of  the  syringe  into  the  patient's  mouth  in  order  to 
insert  the  needle  the  proper  distance.  The  needle  is  permanently  attached  to 
the  hul),  and  the  hub  is  gold  plated. 

Should  the  needle  break  at  the  hub,  which  is  the  weakest  point,  the  needle 
guard  will  pull  it  out  of  the  tissue,  due  to  the  guard  gripping  the  needle.  In 
case  no  guard  is  employed,  the  operator  should  make  it  an  ironclad  rule 
never  to  insert  a  needle  up  to  the  hub,  but  always  use  a  needle  so  long  that, 
at  least,  one  centimeter  will  remain  exposed,  after  the  nerve  to  be  blocked 
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is  reached.     In  rase  it   is  broken,  little  diflfieulty  will  be  encountered   in  re- 
moving? it. 

The  reader,  at  first,  may  jret  the  impression  that  a  set  of  eij?ht  needles, 
as  su«:^ested  by  the  anthor,  are  entirely  too  many,  but  before  passing  judjr- 
ment  he  should  consider  the  large  number  of  injections  and  the  various 
methods  of  local  am^sthesia.     Th<»  eight  needles  include  the  preliminary  needle, 


I'lg.    1S3.-     lli-.i>iiaiiiii,'    .1    rai.iil.    ttTuijiit    iiuiIkkI    tit    >t(rili/.iiin    a    miMlle    with    distilltrd    water    in    ti->l    tiil)i-. 


the  spcciiil  nccdir  loi-  lilockiiiir  the  second  division  of  the  fifth  nerve  by  tht»  intra- 
ornl  Jiiethod,  hhx'kin;:  of  the  second  <nid  third  divisions  of  the  lifth  nerve  by  the 
exti'noral  method,  tonsil  l»h»cldn.L»-  for  tonsillectomy,  blocking  of  the  (iasserian 
gan«ili(ni.  infill  rat  i(»n  or  terminal  nH'tli<»d.  intraosseous  method,  and  the  many 
deep  block  injections  which  are  made  within  the  mouth. 

Safety  Needle  Guard.     Theiv  is  always  a  |>ossii»ility  of  breaking  a  nceille 
while  jiiakin^'-  a  deep  injeclidn.  <'ven  if  a  plat  ino-iridium  needle  is  em]>loycd. 
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Some  dentists  hesitate  to  make  deep  injeetions  for  fear  the  needle  will 
break  or  some  accident  will  happen.  An  accident  may  occur,  but  if  all  technical 
points  are  observed,  little  or  no  trouble  should  be  encountered.  Block  anes- 
thesia retjuires  a  definite  technic  in  order  to  secure  the  best  results,  just  the 
same  as  cavity  preparation,  inlay  technic,  taking  impressions,  etc.  There  is 
some  danprer  connected  with  almost  any  branch  of  dentistry  or  oral  surgery, 
but  these  possibilities  should,  by  no  means,  prevent  an  operator  from  enjoying 
the  advantages  afforded  him  through  the  medium  of  the  various  methods  of 
local  anesthesia. 

For  the  deep  injections,  a  guide  of  some  character  on  the  needle  is  advan- 
tageous to  the  operator  while  inserting  the  needle.  Braun  suggests  a  small  piece 
of  cork  or  rubber  to  be  slipped  over  the  needle  to  indicate  a  certain  distance. 
Tliis  temporary  guide  can  be  removed  to  suit  the  reciuirements  of  the  case,  the 
cork  being  placed  on  the  needle  at  a  measured  point.  The  breaking  of  needles 
seems  to  be  on  the  minds  of  many  operators,  especially  those  who  are  just  enter- 
ing tlie  field  of  block  anesthesia.  The  writer  has  given  this  subject  considerable 
thought  in  trying  to  evolve  some  efficient  device,  which  would  prevent  the  needle 
from  being  inserted  too  far  and  to  facilitate  its  removal,  if  broken.     Take, 


Fig.  186. — Needle  giunnl  which  sIrenRthcns  the  needle  at  the  soldered  joint  and  prevents  the  neetlle 
from  being  inserted  too  far  into  the  tissue.  If  the  needle  i.s  broken  at  the  joint  during  the  process  of  injec- 
tion the  gripping  action  of  the  coil  spring  will  remove  the  broken  fragments  from  the  tissue.  (Designed  by 
the  author. ) 

for  example,  the  three  centimeter  needle  used  for  blocking  the  inferior 
dental  and  lingual  nerves.  The  average  distance  the  needle  is  inserted  to  block 
the  inferior  dental  nerve  is  two  centimeters,  and  when  in  position,  one  centi- 
meter, which  is  covered  by  the  guard,  remains  outside  the  tissue.  The  needle 
guard,  which  is  a  coil  spring  (see  Fig.  186)  is  a  fraction  smaller  than  the  needle 
and  covers  one  centimeter  of  the  needle;  it  being  attached  to  the  needle  hub 
by  m(»ans  of  threads. 

The  advantages  of  a  needle  guard  are  as  follows: 

1.  It  is  impossible  to  insert  the  needle  into  the  tissue  farther  than  the 
end  of  the  spiral  coil.  If  the  needle  should  break  at  the  hub,  the  spiral  coil 
will  pull  the  needle  out  of  the  tissue  by  its  gripping  action. 

2.  The  joint  between  the  hub  and  needle  is  reinforced  by  the  coil  spring, 
yet  it  allows  lateral  flexibility  of  the  needle. 

Still. — The  necessity  of  employing  sterile  distilled  water  has  been  discussed 
in  Chapters  XIX  and  XX.  S(mie  operators  purchase  their  distilled  water  from  a 
druggist,  but  unless  there  is  certainty  of  its  purity  it  is  not  to  be  recommended. 
Many  timers  the  druggist  obtains  distilled  water  from  local  concerns  who  obtain 
it  from  an  ice  plant  or  laundry.  If  this  is  the  case,  chemical  purity  is  not  as- 
sured, and,  inasmuch  as  every  i)recaution  should  be  taken  in  the  preparation  of 


Fjg.  169*— An  c^cicnt  dissecting  outftt   for  prejuartng  wet  anatomical  specimens. 


^ 


Fig.    17(L      Laucti, 


Fig.   t/l. — Prriosteal   tScvalor.      ( iJc^^tifnecl  by   Dr    Jnlts  Sarrajii 


Fig.    J72;— Mtiuih    prop   combinctl    wiili   lamp,      (Designed   by    Camcfon.) 
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Thero  are  five  kilids  of  needles  made  oi'  various  metals,  and  arc*  named  liei'e 
in  order  of  their  effieieney : 

1.  Platino-iridium. 

2.  Platinum. 

3.  Tempered  grold. 

4.  Niekeloid. 

5.  Steel. 


Fig.   173. — Cotton  pliers. 


Vig.    174. — D(Mil)li'    end    curette. 
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Kig.  17.^.-  1,  Neeillc  ei|nippe»l  with  short  huh;  J,  uctMlli-  with  e\ten»;it>n  attaclu-d  to  «ih<irt  huh;  .^. 
Cio»9Mrctiun  of  huh;  4,  cap  for  clo.^iuK  end  of  >yiinKe;  5  imd  u,  sh(»rt  atul  Ioiik  huhs  for  attaihiiiK  neeille 
lo  RyriiiRc;  7,  short  needle;  H,  illustralinK  eross-seition  of  .soft  ni«  tal  i  nd  of  needle;  !>,  wrench  for  tiRlit- 
cnins  huhs  on  syringe.      (Dcbigned  hy  Dr.   Fischer.; 
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t!iL'  point  jixliratLMl  by  ''X,*'  wliicli  iiKlirates  the  l<vd  of  llii*  Wiiler  in  hoilc^r  No. 
2.  Tho  optniin^  in  the  oviTfiow  tulH/  slioiild  he  four  or  five  times  greater  than 
that  of  tlie  intake  tube  sn  the  water  will  not  overtlow,  lint  retain  tlie  level  indi- 
eated   liy  *'X."     No.  S  n»presents  a  tube  whieh  is  one  ecntimetiT   in  diamct<T 


Fig.   189.— Still     (DcstgncJ   by   The   author., 


whieh  eon  nee  Is  Itoile?*  Xc»,  2  m  itb  edoliiitr  chamber  No.  1.  So.  I)  is  a  irhiss  or 
block  tin  eoil  whi^rli  eonneets  the  boiler  with  the  rot^linjiT  ebau»VH*r  and  extends 
tlirongh  tb)*  bnttoiu  uf  llie  iMniliu^^  ehandjer  lo  rerrivintr  ^lans  Nn.  10.  If  jjflass  is 
emi>loyed,  roJitaet  is  niadi'  b\   means  of  a  rulibir  rork.    Tie-  arrh  and  eoil  sbould 
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be  iit  l*^Hst  ojie-lialt'  iJirh  in  diaruoti^r,  as  a  siiuiIUt  huiit^ri  ottVrn  resintaiK-e  to  the 
steam  wlii-ii  paKsiiji:  tlimti^li  rt.  and  bark  prt*ssun*  previ^iits  the  water  from  flow- 
ing into  boiler  No.  1.  A  hiilf  inch  lube  off*n^«  jtraetH-ally  in)  rosistanee  ami  does  not 
intiTfere  with  the  aiit(niKilii'  How.  If  hUwk  tin  is  i^iiiploycd  a  series  of  tubes  are 
iist-d  inside  of  No.  1  instead  of  a  t-oil  beeaus**  a  1  2  inefi  metal  tnbf  is  diffienlt  to 
eoil.  The  w^ater  is  now  tiinied  on  thronpfh  tin*  iiib't  tnbr  Nr>.  6  and  gradually  de- 
seends  until  it  reaebes  Ihe  level  of  the  outflow  tube  No,  7,  ami  as  the  water  aseends 
in  the  eoolintr  ehamber  No,  1,  it  also  ase«*ndw  hi  tnhe  N<k  8,  which  eonneets  w^lth 
Boiler  No.  2,  ami  it  assumes  the  saiii*^  lev<4  in  the  boiler  as  in  the  eoolin*r  ehaudxn*. 
The  BunKen  bnrner  is  sohhvted  tn  tbi-  i  xtrnsion  wliii-h  is  ntilized  as  the  bottoni  of 
the  ei»oIin^r  rhambrr.  Wttbin  a  ftnv  nmnu'iits  after  tIih  Hnnsen  l)nrn<*r  is  lit^ditrd, 
the  sfr.nn   will   eomh-Hisi'   ijj   ffinlinir  rhand»er  NtL   1,  and    pass  out   as  distilled 


nliUitins. 


water  inti*  thisk  No.  Ml  As  the  sni-faei'  ol  tin*  waltT  is  lowt^-ed  in  the  bnih^r,  Anv 
to  evapf»ration,  tin-  wali^r  flows  in  rhrou^b  tfu'  eojnieetin;r  tubr.  therefnrr  the 
heijrbt  of  the  water  in  Nu.  1  and  Xn.  2  is  always  thr  sanu\  It  nt^i^ds  mt  atten- 
tion whatsoever  while  In  o[»fratinn.  Instead  uf  rni|>hiyin^^  rubber  fm^  the  intake 
und  outflow  tiibrs.  small  tlexibh^  metal  tubiii*r  eau  be  iMnphiyrd  attiieliin^^  llu^ 
Slime  to  tin*  still  by  means  nl'  solder. 

Bb»rk  tin  will  not  break  and  is  tberrfnre  mnrv  durabbv.  Sleani  wliiub  has 
lK*i»n  eiJodi'MSfd  in  bjoek  tin  Inbrs  prtHbuTS  distilhMl  watt-r  whieh  is  in  every 
way  etTleieiit,  Scone  operator^i  are  under  tbe  impressinn  that  bhirk  I  in  sinndd 
m;t  be  used,  and  the  writer  tlestres  tu  slati'  thai  In-  has  diseussiHJ  this  qn(»stion 
with  PndVKsor  i\  A.  Tary,  eheinist,  wbo  has  eondueteii  eonsiderabh*  n'seareli  in 
Ihe  labnratories  of  the  Iniversity  of  i'hieajro.  ainl  be  nnikes  tbe  folb^win^r  state- 
ment:   "In  my  o|>iniH?i  a  blui'k  lin  i'nil  is  hi^dJy  etlieimt.  and  many  ^'alhnis  (d' 
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distilled  water  which  has  been  condensed  in  a  block  tin  coil  would  have  to  be 
evaporated  in  order  to  obtain  a  positive  test  for  tin." 

Many  delicate  chemical  tests  are  made  with  distilled  water  which  has  been 
condensed  in  a  tnbe  of  this  nature,  so  the  erroneous  idea  that  distilled  water 
should  not  be  employed,  unless  condensed  in  a  glass  coil,  is  in  need  of  correction. 

It  is  an  easy  matter  to  prepare  a  small  quantity  of  distilled  water  daily, 
which  is  to  be  recommended  rather  than  to  keep  on  hand  a  stock  solution  for 
an  indefinite  period. 

Flask  for  Distilled  Water. — It  is  essential  to  keep  distilled  water  in  a 
flask  i)f  alkaline-rree  glass.  Figs.  190,  191,  and  192  illustrate  flasks  which  are 
adapted  to  this  purpose.  Ordinary  glass  contains  alkali  which  may  contami- 
nate the  distilled  water,  and  such  contamination  should  be  avoided  because 
adrenalin  or  synthetic  suprarenin  are  very  sensitive  to  alkalies.  One  minim  of 
dilute  hydrochloric  acid  can  be  added  to  300  mils  of  distille<l  w^ater  in  case  a 


Fig.   191.— Distillctl  water  container  with  accurately  fitted  ground  cover  and  cap. 

stock  solution  is  divsired;  however,  this  is  not  to  be  recommended  over  the  dis- 
tilling of  the  water  daily. 

Container  for  Ringer  Solution. — If  a  stock  Ringer  solution  is  to  be  em- 
ployed, a  llask  similar  to  that  for  distilled  water  can  be  used,  and  the  same 
requirements  are  necessary  here  as  those  already  given. 

Glass  Graduate. — A  15-mil  glass  graduate  is  a  convenient  and  useful  ac- 
cessory. An  accurate  amount  of  the  vehicle  can  l)e  measured,  in  case  a  con- 
siderable (juantity  of  the  anesthetizing  solution  is  to  be  made.    (See  Fig.  192.) 

Anesthetic  Tablet  Dissolving  Cups. — Anesthetic  dissolving  cups  made  of 
porcelain  arc  convenient  and  useful  in  preparing  the  injecting  solution.  The 
three-  and  ten-mil  sizes  are  ideal.  In  case  a  small  amount  of  the  solution  is 
desired,  the  three-mil  cup  is  employed,  while,  with  a  larger  amount,  the  ten-mil 
cup  is  used.  The  cups  are  held  by  nutans  of  handles  which  are  made  of  nickel- 
j)lated  twisted  wire.  //  has  hrni  foutui  that  the  porcelain  cups  are  often  in- 
accurafchj  graduated^  iff  fact,  tlun  ttunf  l)c  a  variation  of  from  1  to  6  mils. 
Such  inaccuracy  in  graduation  should  not  be  tolerated  because  it  is  impossible 
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to  prepare  an  isotonic  Ringer  vehicle.     The  writer  employ's  an  accuratelj' 
graduated  pipette  which  is  shown  in  Fig.  218-i^. 

Anesthetic  Cup  Dissolving  Stand  with  Alcohol  Lamp.— An  anesthestic 
cup  dissolving  stand  with  alcohol  lamp  is  convenient  for  holding  the  three-  or 


J'ig.   V.'2. — Flask  with  cotton  stopper  which   may  be  employed   for  distilled   water.     The  graduates  are   used 
for  measuring  a  large  quantity  of  solution. 


Fig.  193. — Chemical  porcelain  receptacle  which  may  be  employed  for  preparing  a  large  quantity  of  injecting 

solution. 


ten-mil  receptacle  during  the  process  of  boiling  the  distilled  water.    (See  Fig. 
195.) 

Test  Tubes. — Test  tubes  are  very  convenient  to  have  among  the  armamen- 
tarium.   They  may  be  used  for  sterilizing  needles  or  other  small  appliances 


:11K 

by  iiH^aiiM  of  huiliiiir;  also  for  I'l^taiiun^*'  st<»rilt*  tlistilli't]  water  tni    ♦-li^iniins^  the 
syrintre  nUer  it  is  reiiinveil  fnim  the  iiiitisrptic  s(tliilimK 

Sterilizing  Jar, — A  sfi'rilizi)i«i'  jar  nl'  sulTfitM^'iit  si/.o  is  eiuployerl  for  koepiiisr 
tfu:   liloi'k  anosttipsia   appiianci'   sti^rlle    ami    n^nly   for   iiiiiticdiate    use.      ^See 


I'lK-   194. — TIlustrrittiiK  the  i  and  10  mi!  lorai  am'.^thetic  disi^nUtng  cu|»s,  al*o  iwim  receitfacle  and  appJkalor. 


Fig,  194-.-*, — Anesthetic  tablet  dissolver  and  stcriliitT.  Tins  electric  dtvitt-  rnmi>|ir4  vvnfi  auio- 
malic  switch  cdiittiins  2  rpct|»ia:lts,  in  which  distiHed  water  is  sterili^etL  The  di^itilled  water  in  one  re- 
cejttaclc  is  u*cd  for  cleaning  the  syriiiKt  and  nrcdlt*  after  being  removed  from  the  antiseptic  solution  in 
isteritizing:  jar.  The  nther  receptacle  is  acf^nratrly  frractiiatcit  jinrl  hrvUU  Hi  mils  which  «*  cmitloycd  iar  prc- 
l»aring  the  injecting  solution.      (Designed  by  the  authorj 
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Fijrs.  l()()-.l,  1!)7  and  V,)H.)  Tlio  lid  and  top  of  tho  jar  an*  jrround  to  fit  <»arh  other, 
to  ])revtMit  evaporation  of  tin*  antisej)tii'  solntion  and  to  keej)  ont  dust  and 
other  (h'bris.  One  of  these  sterilizinjr  jars  eontains  a  nietai  stand,  whih*  the 
other  eontains  a  poreelain  raek  for  the  purpose  of  suspendin«r  th<»  various 
api)lianees  in  the  antisei)tie  solution. 


Via.    I'M-/^-  Anesthtrtio    talili-t    ili-'.olvtT    for    |iri-|iariiiit    the    injt-cting    <nliiti(»n    using    10    mil    porcelain    cup. 
Dcvicr  i>  ciinippi<l  \%ith  automatic  ilcctric  switch.     (IVsigncd  by  the  author.) 

The  followinjir  a])plianees  should  he  suspended  in  the  solution  and  ready 
for  immediate  use: 

1 —  2-mil  syrin»re  for  hypodermie  medieation. 

1 —  il-mil  jrlass  syringe  for  eertain  d<»ep  hloek  injcetions. 

2 —  2-mil  eomhination  nietal  glass  syringes  for  hloek  injeetions. 
'•\  artery  foreei)s. 

1  surgieal  seissors. 

1  laneet. 

1  eotton  pliers. 

1  intraosseous  outfit. 

Bone  burs,  hroaelies,  and  extra  needles. 


Fig.    ]95. — AdjU£t;ihle    n^etal    stand    far    retaining    the    dissolving   cupa   during  preparation    of   the    injecting 

solution. 


Fig.  196, — Jewflcr's  lamp  wlilch  is  a  convenient  appliance  for  quickly  «t«nliting  the  local  anesthetic  Tehicle. 
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The  Sterilizing  Solution.— Ah  i^ffi<nrnt  <intisi^i>tie  s<jliitioii  is  i>lared  in  the 
i^terilizin;:  jar  for  kerpiiij*  tlie  instruiiirnts  in  a  stiM^ile  enmiitinu  ami  rt^ady 
for  imtuediate  iisf.  Tlu*  sturiliKinj^:  jiir  sliould  funtiiin  iiboti!  nne  and  a  Itali' 
liters  (  15(M)  v.v.)  tit'  ihe  solutioiL  as  this  aniouiil  will  extt'tid  near  tiio 
rack  which  holds  the  appliances.  An  aMtis«*ptie  solution  i^omposed  of  li\ 
parts  of  alcohol  and  'M\  |iarts  glycerine  has  heen  employed  eonsiderahly  as 
a  sterilizing  niediunL     The  adilition  of  t^lyeerin  to  the  alcohol   \^ill   keep  tlie 
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syringes  in  bettor  working  condition.  This  solution  is  rapidly  passing  into 
disfavor  because  a  number  of  cases  injected  have  resulted  in  prolonged  or 
partial  anesthesia  of  the  i)arts  blocked  due  to  contamination  of  the  anesthetiz- 
ing solution. 

The  alcohol-glycerin  solution  has  the  following  disadvantages: 

1.  It  is  not  an  efficient  germicide. 

2.  If  any  of  the  solution  is  retained  in  the  syringe  and  is  injected  with 
the  anesthetic,  a  numbiu»ss  or  partial  prolonged  anesthesia  may  result. 

There  is  no  question  but  that  block  anesthesia  has  been  wrongly  con- 
demned in  some  cases  in  which  anesthesia  or  prolonged  numbness  of  the  part 
followed  the  operation.    No  doubt  many  times  the  assistant  or  even  the  oper- 


Fig.    198.- 


-Sterilizer   ciuitaininu   metal    stainl    for    rt-tainiiig  appliances   in   antiseptic   solution. 

Dr.  Thoma.) 


(Designed  by 


at  or  himself  hns  not  used  due  diligence  in  removing  every  trace  of  the  alcoholic 
solution  from  the  i)lunger  and  barrel  of  the  syringe,  before  the  anesthetizing 
solution  was  drawn  into  the  syringe.  Jf  alcohol  is  employed  as  an  antiseptic 
solution,  every  trace  shoidd  be  removed  by  cleaning  the  plunger  and  barrel 
in  sterile  distilled  water.  An  inexpensive  and  convenient  antiseptic  which  an- 
swers all  practical  pur[)oses  is  tin*  following: 


Gin.   or   Mil 

iMuMioi  ((;.p.) 

L'Oi 

S<)«lium   bi))(>r:ite 

51 

(ilycorin 

200' 

Pcp|)orniiiit  water 

ao. 

Distilled    water   «j.s. 

nil 

loOO' 

Mi  see. 

1 

Siff.:  Use  in  sterilizin*;  jar  as  antiseptic. 
Xdte:      Upon  standing  this  solution  will  assume  a  j)inkish  color  due  to  the  phenol.     However, 
the  clian^e  in  color  does  not  reduce  its  antiseptic  qualities. 
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Tray  for  Reserve  Tablets,  Needles,  Etc. — A  small  porcelain  or  glass  tray 
is  eonveiiient  for  retaining  reserve  needles,  tablets  and  other  accessories.  The 
tablets  should  be  protected  from  air,  light,  heat,  and  moisture,  as  any  one  of 
these  agents  will  cause  disintegration.  The  tubes  containing  the  anesthetic 
tablets  should  always  be  kept  well  stoppered  so  as  to  exclude  air  and  prevent 
contamination.    (See  Fig.  199.) 

Arkansas  Stone  Mounted  on  Mandrel. — An  Arkansas  stone  is  used  to 
sharpen  the  needles  when  they  become  dull.    A  stone,  at  least  2V2  centimeters 


Fig.    199. — Receptacles    for    accessories. 

in  diameter,  should  be  employed,  which  will  give  the  needles  the  proper  bevel. 
A  gold  file  can  also  be  employed,  but  it  is  not  so  efficient  or  convenient  as  the 
Arkansas  stone;  besides,  it  is  rather  difficult  to  hold  the  needle  at  the  proper 
angle  with  the  file  during  the  process  of  pointing.  A  dull  needle  inflicts  pain 
and  if  the  point  is  bent  it  has  a  tendency  to  deflect  the  course  of  the  needle 
during  its  passage  through  the  tissues,  which  may  result  in  failure.  The 
needles  should  not  contain  a  long  sharp  point  and  bevel.  The  object  of  a  short 
bevel  is.  first,  it  is  more  difficult  to  enter  an  artery;  second^  a  long  point  i«  easily 
bent.  (Fig.  178  shows  the  right  and  wrong  way  of  beveling  needles.) 
The  author's  method  of  sharpening  needles  is  shown  in  Pig.  183. 


» 


Fig.   200. — Arkansas   stone   for  sharpening  needles. 

Receptacle  for  lodin. — A  glass  or  porcelain  receptacle  is  employed  for  the 
iodin  which  is  used  as  the  germicidal  solution  for  i)reparing  the  tissue. before 
injection.  It  is  applied  to  the  tissue  with  a  wooden  applicator.  The  germi- 
ci<lal  solution  contains  etjual  parts  of  7  per  cent  tincture  of  iodin  and  ethyl 
alcohol.    (See  Fig.  194.) 

Wooden  Applicators. — Snuill  wooden  applicators,  about  six  inches  in 
length,  are  u.sed  to  apply  the  iodin  solution  to  the  tissue.     Fig.  220  shows  the 
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wrapping  of  the  cotton  around  the  applicator.     After  the  cotton  is  wrapped 
around  the  end  of  the  wooden  applicator,  it  should  assume  the  shape  of  a  cone. 
Artery  Forceps. — Artery  forceps  are  almost  indispensable  for  block  anes- 
thesia work.     A  piece  of  gauze,  about  five  inches  square,  is  folded  with  the 


ImK.  JOI.-  -Ah  arU-ry  forct-p  which   is  long  and  narrow  is  employed  to   retain  the  K^u/e   or  cotton   pack  for 
drying   the    tissues    prior    to   applying    the    germicidal    solution    for    the    needle. 


Fig.    202.  —  Small-size   arlcry    forceps,    which    are    convenient    in    oral    surgery   operations. 


Fig.    203. — The    Mayo    surgical    scissors. 
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edges  turned  inward  (see  Fig.  219),  is  held  by  an  artery  forceps  and  is  used 
to  remove  the  saliva  and  mucus  from  the  tissue  before  the  germicidal  solution 
is  applied.  Two  or  three  pieces  of  gauze  should  be  applied  to  the  part  to 
render  the  tissue  as  dry  as  possible.  The  gauze  is  held  firmly  by  the  artery 
forceps,  which  is  superior  to  cotton  pliers. 


Fig.    204. — Surgical   scissors.      (Designed  by    Dr.    George   Winter.) 
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Fig.    205. — Intraosseous   double-blatled    lancet   and    retractor.      (Designed    by    the    author.) 


Fig.   206. — Intraosseous  template  or   guide.      (Designed   by    the   author.) 


Intraosseous  Outfit. — The  intraosseous  outfit,  which  has  been  designed  for 
producing  diploic  anesthesia,  consists  of  the  following  instrunuMits : 
Intraosseous  double-bladed  lane(»t  and  retractor. 
Intraosseous  guide. 
Intraosseous  drill. 
Intraosseous  needles.     (Nos.  1  and  7.) 
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Needle  Extension  Hub. — The  needle  extension  hub,  as  illustrated  iu  Fig. 
208,  is  used  in  the  blocking  of  the  pharyngeal  plexus  which  is  one  of  the  deep 
block  injections  for  tonsillectomy.  This  extension  hub  is  about  three  inches  in 
length.  Without  an  extension  it  is  impossible  to  reach  the  posterior  region  of 
the  oral  cavity  without  inserting  the  greater  part  of  the  syringe  into  the  pa- 
tient's mouth. 

Local  Anesthetic  Tablets. — The  reader  is  referred  to  Chapters  XIV,  XV, 


Fig.  207. — /.  Intraosseous  hil.evcl  drill,  13  njillinictcrs  in  length,  which  is  a  fraction  smaller  than  the 
needle;  2^  Intraosseous  needle,  which  is  10  millimeters  in  length  and  a  fraction  larger  than  the  drill.  (De- 
signed by  the  Author.) 

and  XVI.     If  a  stock  Ringer  solution  is  to  be  employed  as  a  vehicle,  it  is 
necessary  to  use  at  least  two  kinds  of  tablets,  which  are  as  follows: 

1.  Rinjrer  tablets. 

2.  Tablets,  containing  the  anesthetic  and  vaso-constricting  agent,  adrenalin 
or  synthetic  supra  renin.     (See  Chapter  XIX.) 


Fig.   208. — Tonsillar   extension   hub   employed   for   the  'deep   block   injections   for   tonsillectomy.      (De- 
signed   by   the   Author.) 


Another  method  of  preparing  the  injecting  solution  is  to  employ  the  fol- 
lowing: 

1.  Ringer  tablets. 

2.  Tablets  containing  only  the  anesthetic. 

3.  Stock  solution  of  1:1000  adrenalin  ehlorid. 

Another  method  of  preparing  the  injecting  solution  is  to  employ  the  fol- 
lowing : 

1.  Ringer  tablets. 

2.  Tablets  containing  only   the   anesthetic. 

o.  Tablets  containing  1   KiOO  grain  adrenalin  or  synthetic  suprarenin. 
Ao/r. — Tai)lets    containing    different    amounts    of    the    vaso-constricting 
agent  adrenalin  or  synthetic  suprarenin  can  be  secured.     In  most  cases  one 
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tablet  is  added  per  each  mil  of  the  solution,  but  if  a  more  prolonged  anesthesia 
is  desired  two  tablets  are  added  to  each  three  mils. 

The  author's  method  of  preparing  the  injecting  solution  is  to  employ: 

1.  Freshly  distilled  sterile  water. 

2.  Procain-suprarenin-Ringer  tablets.  One  tablet  is  added  per  mil  of 
sterile  distilled  water.  (See  Chapter  XX  on  ** Detailed  Technic  for  Preparing 
the  Injecting  Solution.**) 


CHAPTER  XIX 

THE  LOCAL  ANESTHETIC  VEHICLE 

The  injecting:  solution  employed  in  the  various  forms  of  local  anesthesia 
demands  thoroughness  of  technic  in  its  preparation. 

Each   of  the  following  subjects  will   be   considered   separately: 
Distilled  water. 

1.  Vehicle   J  Ringer  solution 

Normal  saline  solution. 

2.  The  Isotonic  Solution. 

3.  The  Hypotonic  Solution. 

4.  The  Hypertonic  Solution. 

Distilled  Water  as  the  Vehicle. — Distilled  water,  without  the  addition  of 
Ringer  constituents  is  not  employed  as  a  vehicle  because  it  is  hypotonic.  The 
injection  of  distilled  water  for  the  production  of  peridental,  submucous,  or 
subperiosteal  anesthesia,  does  not  make  such  a  vast  difference,  but  when  a 
large  (piantity  of  solution  is  injected  by  the  block  anesthesia  method,  nothing 
but  an  isotonic  vehicle  should  ])e  employed.  Distilled  water  is  not  isotonic 
with  the  cell  content,  and  when  injected  will  cause  expansion  of  the  tissue 
cells.  This  change  not  only  takes  place  in  the  tissues  themselves,  but  also 
in  the  erythrocytes.  This  is  one  of  the  factors  which  causes  postoperative 
pain.    (See  Chapter  XXXV  on  Postoperative  Complications  and  Treatment.) 

Our  teachings  in  physiology  and  the  evidence  resulting  from  research 
accomplished  by  numerous  investigators  are  conclusive  proof  that  none  other 
than  an  isotonic  vehicle  should  be  employed. 

Striking  evidence  of  the  swelling  of  the  tissue  cells  and  the  hemolysis 
which  may  take  place  when  distilled  water,  or,  in  other  words,  a  hypotonic 
solution,  is  injected,  is  to  add  a  small  amount  of  blood  and  distilled  water  to 
a  microscopic  slide.  Examine  under  the  microscope.  This  examination  will 
reveal  the  erythrocytes  becoming  larger  until  the  membrane  actually  breaks 
and  allows  the  hemoglobin  to  escape.  This  is  due  to  the  destruction  of  the 
osmotic  balance.  (See  Fig.  211.)  Pure  distilled  water  should  be  used  in  pre- 
paring the  injecting  solution.  Tap  water  should  never  be  employed  as  it 
may  contain  such  impurities  as  sodium,  potassium,  iron,  magnesium,  or  bac- 
tei'ia,  and  when  delicate  co]n])ounds  are  added,  such  as  suprarenin  or 
pi'ocain,  chemical  change  is  liable  to  occur  which  may  alter  the  desired  thera- 
peutic cfT(M*t.  The  commercial  distilled  water,  as  obtained  from  the  drug 
store,  may  be  secured  from  the  ice  plant  or  laundry,  which  does  not  insure 
either  purity  or  sterility  by  any  means.     When  the  operator  secures  distilled 
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water  from  his  local  druggist  it  is  dispensed  in  an  ordinary  glass  bottle,  and 
in  many  cases  it  is  kept  for  an  indefinite  period  of  time,  with  dust  collecting 
around  the  cork.  Distilled  water,  which  is  kept  indefinitely  will  undergo 
disintegration  from  the  chemical  constituents  of  the  glass,  such  as  lead,  chro- 
mium, alkalies,  etc.  It  is  also  changed  by  light,  bacteria,  etc.  On  aging  a  sedi- 
ment and  Hoeculent  deposits  are  seen  in  the  solution.  It  has  been  proved  by 
many  operators  that  a  local  anesthetic  solution  prepared  from  stale  distilled 
water  is  far  more  irritating  to  the  tissues  than  one  prepared  from  freshly  dis- 
tilled water.  The  ideal  way  for  the  operator  to  obtain  distilled  water,  and 
nuike  sure  of  its  purity,  is  to  own  his  still  and  prepare  a  small  quantity  at 
Irast  every  other  day,  which  should  be  kept  in  an  alkaline-free  container  (see 
Figs.  1!)1  and  11)2).  ' 

Ringer  Solution  as  the  Vehicle. — Years  ago  Ringer  proved  the  presence  of 
sodium,  potassium,  and  calcium  chlorids  in  the  blood  following  extensive 
experiments,  an<l  since  he  presented  his  findings  to  the  profession,  Ringer 
solution  containing  the  constituents  has  been  almost  exclusively  employed  in 
l)rej)aring  a  scientific  local  anesthetic  solution.  lie  found  that  by  feeding  an 
isolated  frog's  or  terrai)in's  heart  with  normal  salt  solution  it  would 
continue  beating  for  a  considerable  time,  but  the  beats  soon  became  weaker 
i:nd  gradually  ceased.  The  solution  he  employed  was  .7  per  cent  sodium 
chlorid.  He  also  f(mnd  by  removing  the  heart  from  the  .7  per  cent  normal 
saline  solution  after  the  beats  became  weak,  and  immersing  it  in  a  so- 
lution containing  the  proper  amounts  of  sodium,  potassium,  and  calcium 
chlorids,  it  would  immediately  and  vigorously  increase  the  beat  and  the  heart 
would  continue  to  beat  for  many  hours.  AVhcn  the  three  chlorids  are  added 
to  sterile  distilled  water  in  the  i)roper  proportion,  the  product  is  known  as 
Ringer's  solution.  The  (|uantity  of  the  three  chlorids  varies  slightly  with 
dilTerent  individuals.  The  amounts  which  i)roduce  the  greatest  action  on  the 
heart  of  a  terrapin  or  frog  are  as  follows: 

Sodium  clilorid  0.7 

(*al<'iuiii   chloiid  0.02.1 

Potassium  chlorid  O.O.'i 

It  has  also  been  shown  that  the  mammalian  heart  is  greatly  stimulated 
and  can  be  kej)t  beating  for  several  hours  when  fed  with  a  physiologic,  isotonic 
Ringer  solution.  In  addition  to  Ringer's  experiments  Loche  added  wonderfully 
to  the  subject,  and  the  accomplishments  of  these  two  investigators  have  resulted 
in  increasing  the  eflficiency  of  injecting  solutions  for  local  anesthesia  and  for  the 
treatment  of  collapse  and  shock. 

(Considerable  experimental  work  was  done  with  the  isolated  mammalian 
heart  with  various  percentages  of  the  ingredients,  and  the  mixture  which  has 
been  recommended  by  both  Loche  and  Ringer  consists  of  the  following: 

Sodiiiiii  chlorid  0.!) 

(!alciuiii    chh)ri(l  0.02 J 

l*otassiiiiii   chhirid  0.(M2 

Sodium   hicarbonati'  0.02 

Dextrose  O.l 
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They  were  able  to  keep  the  mammalian  heart  beating  for  many  hours 
by  feeding  it  with  the  above  compound.  Dextrose  was  found  to  be  utilized 
by  the  heart  as  it  disappeared  from  the  solution  in  which  the  heart  A\as 
immersed.  It  was  also  found  that  sodium  bicarbonate  increased  the  effective- 
ness of  the  solution,  but  was  not  considered  as  an  essential  constituent.  So- 
dium, potassium,  and  calcium  chlorids  cannot  be  added  at  random,  neither 
can  other  salts  be  employed.  It  has  been  proved  that  the  three  al)ove-named 
chlorids  in  the  proper  proportions  exert  a  very  important  part  in  the  pro- 
duction of  the  rhythmical  beat  of  the  heart,  and  experiments  have  proved  that 
all  three  chlorids  have  their  si)ecific  role.  Their  presence  is  absolutely  essential 
in  the  proper  proportion  for  heart  activity. 

There  has  been  more  or  less  controversy  among  many  investigators,  with 
reference  to  the  definite  role  played  by  each  one  of  the  salts.  The  normal  os- 
motic pressure  of  the  blood  is  more  or  less  dependent  upon  the  presence  of 
sodium  chlorid.  A  normal  salt  solution  which  contains  only  sodium  chlo- 
rid  is  not  sufficient  to  maintain  various  properties  and  normal  composition  of 
the  various  tissues  as  it  only  contains  sodium  chlorid,  which  is  only  one  of 
the  chlorids  composing  the  modified  Ringer  formula. 

In  a  Ringer  solution  the  sodium  chlorid  breaks  up  into  sodium  and  chloriii 
ions,  and  in  addition  to  being  the  principal  factor  in  maintaining  osmotic 
pn^ssure,  it  performs  a  special  role  in  the  origination  and  maintenance  of  the 
automatic  beat  of  the  heart. 

The  calcium  chlorid  ])reaks  uj)  into  calcium  and  chlorin  ions.  It  acts  upon 
the  heart  muscle,  jiroducing  contractility  and  irritability.  If  calcium  is  added 
in  an  amount  greater  than  that  of  either  sodium  or  potassium,  it  will  pro- 
duce what  is  known  as  a  tonic  contraction  or  calcium  rigor,  but,  when  added 
to  sodium  and  potassium  chlorids  in  the  proper  proportion,  it  is  a  stimulant. 

The  potassium  chlorid  breaks  up  into  potassium  and  chlorin  ions  and  acts 
upon  the  heart  muscle  which  promotes  relaxation  and  exercises  the  power  of 
regulating  the  rate  of  beat.  It  will  be  seen  from  the  above  that  all  thi'ce 
chlorids  have  their  specific  functions. 

If  only  a  snuill  amount  of  the  local  anesthetic  solution  is  injected,  as 
was  practiced  years  ago  by  th(»  peridental,  submucous,  and  subperiosteal  meth- 
ods, the  small  amount  injected  would  make  very  little  difference  as  to  whether 
or  not  it  was  isotonic.  In  block  or  infiltration  anesthesia  it  is  quite  different,  as 
considerable  solution  is  injected,  and  it  is  necessary  that  the  vehicle  conform 
to  the  j)hysieal  laws  and  functions  of  the  living  tissue  cells. 

With  fitr  (idvi  ut  of  drcp  block  anesthesia  and  the  infiltration  or  regional 
nirihodSf  the  problems  confronting  the  operator  are  entirely  different  from 
those  encountered  fpars  ago.  A  large  quantitg  of  solution  injected  into  th* 
delicate  tissues  )nust  conform  as  nearlg  as  possible  to  the  tissue  fluids  and  blood, 
to  pre  cent  tissuf  changes,  which  cause  s<fr(ness,  swelling,  and  postoperative  pain. 
A  properlg  prepared  liinger  solution  has  the  same  osmotic  balance  as  the  tissu* 
juices  and  blood,  and  when  prttperlij  injectid^  no  tissue  changes  take  place.  The 
.'<olution  is  slowlg  ab.^orbedy  with  no  irritation  or  after-pain.     The  fact  has  been 
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proved  by  hundreds  of  operators  in  practice  and  in  the  clinic  that  Ringer  solu- 
tion is  superior  to  normal  saline  solution  {sodium  chlorid)  as  a  vehicle  in  local 
anesthesia. 

There  are  two  ways  of  preparing  Ringer  solution.  One  method  is  to  prepare 
a  stoek  solution,  and  the  other  method  is  to  prepare  it  at  the  time  of  injeetion. 
Stock  Ringer  solution  is  not  preferable,  inasmuch  as  it  is  an  excellent  cul- 
ture medium  for  bacteria,  especially  at  the  temperature  of  the  office.  A  stock 
solution  upon  examination  will  reveal  iloccular  deposits,  fungi  and  other 
deleterious  material.  The  serious  drawback  in  employing  a  stock  Ringer 
solution  is  the  necessity  of  boiling  it  for  several  minutes  to  insure  its  sterility, 
but  after  it  is  subjected  to  boiling  for  several  minutes  it  is  changed  to  a 
hypertonic  solution,  due  to  the  evaporation  during  the  process  of  boiling. 
This  fact  was  first  called  to  the  author's  attention  by  Professor  W.  D.  Zoeth- 
out,   physiologist,   during   experimentations   in   the   physiological   laboratory, 


l-in.   J<)V.  —  ICxprrinients   with    hyitutonic   and   hypertonic   solutions. 

In  rarh  tcist  tnhr  was  placed  three  mils  of  blood.  To  Tuhc  1  seven  mils  of  sterile  distilletl  water 
f  hypotonic  I    was  added   which   ouickly   destroye<I    (henudysis)    the    rod   l>Io(»d    corpuscles. 

To  Tulie  2  seven  mils  of  an  isotonic  (1.30  per  cent)  solution  was  ad<lcd  which  caused  the  erythro- 
cytes to  colled    in   the   bottom   of   the  tube.      Micro>copic   e\aniination    showed   cells   to   be    normal. 

To  Tube  3  seven  mils  of  a  hypertonic  (1.70  per  cent)  solution  was  added  which  caused  a  rapid 
contraction  ami  crcnation  of  the  erythrocytes. 

To  TuIm*  4  seven  mils  of  a  hypertonic  (J.S.S  per  cent)  solution  was  added  which  caused  a  nu)re 
rapid  and  greater  destruction  by  crenation  of  the  re<l  cells  than   the   1.70  per  cent  solution  in   Tube   3. 

Kinger  constituents  were  enqdoyed  in  Tubes  J,  J  and  4.  The  hypertonic  solutions  were  obtained 
by   bo'linK   the   KiuRer  vehicle. 

All   four  of  the   tubes  were   prei)arcd   and   centrifuRcd   at   the   same   time. 


and  was  the  cause  of  extensive  experimental  work  being  done  which  has  re- 
sulted in  the  (elimination  of  the  stock  Ringer  solution. 

Action  of  the  Hypo-,  Iso-,  and  Hypertonic  Solutions  on  Blood,  Muscle  and 
Nerve  Tissues.— (This  joint  work  of  Dr.  Tra  (I.  Nichols,  Dr.  J.  V\  (N)rbett,  and 
the  author,  was  carried  out  in  the  Department  of  Experimental  Surgery  of  the 
University  of  Minnesota.)     (See  Figs.  2(M)  to  218  K.) 

We  learn  in  bacteriology  that  to  thoroughly  sterilize  a  solution,  it  must 
lie  boiled  for  15  minutes  on  three  consecutive  days,  and  if  this  was  done  with 
Kinder  solution  a  large  (luantity  would  be  lo.st  in  evaporation  which  would 
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destroy  its  isotonic  value.  However,  if  care  is  taken  it  is  not  necessary  to  ad- 
here to  the  laws  laid  down  in  bacteriology,  for  if  Ringer  solution  is  retained 
in  a  properly  stoppered  glass  receptacle,  boiling  for  four  or  five  minutes  will 
kill  ordinary  pathogenic  bacteria.  In  boiling  the  solution  for  four  or  five  min- 
utes several  mils  are  lost,  thereby  creating  a  hypertonic  solution  \vhich  will 
not  conform  to  the  physiologic  laws  and  function  of  the  living  cells  when 
dei)osited  in  contact  with  them.  The  author  regards  this  as  one  of  the  chief 
factors  in  the  production  of  postoperative  pain. 

Some  operators  prepare  the  injecting  solution  from  an  old  stock  Ringer 
solution  which  is  absolutely  unscientific.  After  Ringer  solution  has  been  pre- 
pared for  several  days,  a  sediment  and  fiocculent  deposit  is  seen  floating  in 
the  container.  Decomposition  is  also  augmented  by  light,  bacteria,  and 
chemical  compounds  in  the  glass  container,  such  as  lead,  chromium,  alkalies, 
etc. 

The  writer's  method  for  making  a  fresh  Ringer  solution  is  to  add  one 
tablet  (containing  the  proper  amount  of  anesthetic  agent,  vaso-constricting 
agent,  and  Ringer's  constituents),  to  each  mil  of  freshly  distilled  water,  wdiich 
has  been  rendered  sterile  by  boiling.  Any  amount  of  solution  may  be  prepared 
and  the  percentage  of  isotonicity  and  sterility  is  definitely  known.  If  it  is  de- 
sired to  prepare  a  stock  Ringer  solution,  Ringer  tablets  are  emi)loyed  which 
contain  the  following: 

IJ     Sodium  clilorid  0.050 

Calcium  clilorid  0.004 

Potassium   clilorid  0.002 

fiif/.:     Dissolve  ton  tablets  in  100  mils  of  sterile  distilled  water  to  make  a 
stock  Kinder  bolution. 

If  the  solution  is  kept  on  hand  as  a  stock  solution,  it  must  be  boiled  sev- 
eral minutes  before  the  anesthetic  tablets  are  added  to  insure  sterility. 

Normal  Saline  Solution. — Normal  saline  solution  is  prepared  from  sterile 
sodium  chlorid  and  freshly  distilled  sterile  water.  Tablets  containing 
1^-%  grains  of  sodium  chlorid  (CP.)  are  employed.  One  tablet  dissolved  in 
four  ounces  makes  a  normal  salt  solution. 

The  following  proportions  are  employed: 

Gm.  or  mil 
U     Sodii  chloridi  (C.P.) 
Acidi  hydrochloridi 
Aquae  destillatsD 

Normal  saline  solution,  as  a  vehicle,  is  inferior  to  an  isotonic  Ringer 
solution  because  it  does  not  contain  calcium  and  potassium  chlorids.  Ringer 
solution  augments  the  action  of  the  local  anesthetic,  stimulates  absorption,  and 
is  a  nonirritant  to  the  most  delicate  tissues.  Hence,  postoperative  pain  from 
this  source  is  avoided.    These  facts  are  well  known  to  experienced  operators. 

The  Isotonic  Solution. — An  isotonic  Ringer  solution  possesses  the  same 
osmotic  pressure  as  the  tissue  fluids  and  blood  and  does  not  disturb  the  osmotic 
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balance  lirUvceii  the  t issue  eells.  LchvhI  anesthetie  soliitionH,  therefore,  should 
be  physi^ilotrieally  isotouie  tu  prevent  tissue  eell  ehan^es  and  postoperative 
pain.  A  physiologic  isotonic  solution,  when  injected  into  the  tissue,  eonforms 
to  the  physical  laws,  physiologic  properties  and  fnnctions  of  tlie  living  cells, 
and  no  ainiormal  ehanire:^  are  produced.     (See  FU^s,  210,  2lS*/>,  and  218-^.) 

The  Hypotonic  Solution.— An  isotonic  solution,  which  has  Jjcen  diluted, 
becomes  a  hypotonic  solntirni,  because  it  does  not  contain  the  proper  anaonnts 
of  sodimn,  ptitassium,  and  calcium  ehlorids.  When  a  solution  of  this  character 
is  injected,  it  causes  a  swelling:  of  the  tissue  cells,  because  the  fluid  of  the 
tissue  cells  is  of  hi^dier  osmotic  pressure.     (Sec  Fijjs.  211,  215,  aru^  218-/1.) 

This  swelling  of  the  cells  and  erythrocytes  may  proceed  tr»  the  ptuut  of 


Fitf.  210. — Micro«co|jical  view  i9$0  x)  of  normal  red  |jlot>d  con^visflc-ft  which  luivc  liccn  ulaced  in  n 
lihy^mioluftic,  t«o(ontc  kiuKrr  vehicle.  The  celts  arc  normal  iti  size  and  their  roumtcii  enlgc*  are  flistiriLlly 
ftbown.  No  change  ha*  lakcn  j>lace  from  ihe  fact  that  they  are  coritaitit'd  in  a,  Kinger  vehicle  winch  tn 
t^hyMulngicaay  isotonic.  A  kwral  ;iueMhetk  R^hitinn  fihoulil  jwsAess  tki.^  iniporlafU  facttir.  One  white  hlooil 
cor^nnfle   in   seen   to   the   left   of   the   i enter    ot    the    held. 


riififure  of  the  cell  nu-niUrane  which  is  easily  deinonstrate<l  l»y  the  microscope. 
This  process  is  calhnl  lu'innlysis  when  apjdierl  lo  the  cry Ih nicy tes  of  the  hlouiL 
The  Hypertonic  Solution.— A  hypertonic  solnliini  is  one  which  contains  an 
overaniount  of  tlu'  chlr»rids,  or,  in  other  words,  it  is  mort*  cttncentrated  than 
ihr  isotonic  sf»lutiou.  When  such  a  .solution  is  injected  int<j  the  tissues  it  dis- 
turhH  the  osmotic  balance  in  the  tissue  cells  because  it  exerts  a  higher  osmotic 
pre-ssurc.  When  injected,  it  ra[)idly  absorbs  water  from  the  tissue  cells  nntil 
Ihe  osniiitic  pressure  is  equalized.  A  hypertonic  solntion  is  created  when  a 
utoek  Rinifcr  stilution  is  boiled  for  several  niiiuites  in  (Krder  to  render  it  sterile. 
The  wails  wliicli   surn»und   the   various  cells  are  semipermeable   membranes 
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Fig.  21  L-  Mitruscopical  view  ^^SO  x)  uf  rcrj  Llcmtl  cmriuiictf s  which  were  placed  in  a  hypolonic  <.<lt»- 
tilled  waierl  vehicle.  The  cells  an-  aut-inic  and  swollen  due?  to  jihgwrpyon  of  wartr.  Some  of  ihe  cell 
membranes   havi'    niplun-d    due   to   aljsurpliun    and   distension. 


Fijf.  212,— Micnjstopica!  vit^w  (ySO  x)  of  red  bhtud  rorpiisiLlLi  whiih  were  placed  in  ar»  tsoiooic 
Ringer  solution  at  a  tcmpcralure  of  UO"  F.,  which  has  caused  great  destruction  to  the  rccJ  blood  corpu*' 
clc«  due  to  heat  above  body  temperature. 
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Fin.  213.— M*cruscu|iicfil  vitw  tv>0  \i  >liuwn>g  tlirvintciiMH  of  red  hlood  tor|aj!»cU'*  which  were 
ItUrctl  in  a  liy]JCftoiiic  sulutloii,  iirrpared  Ity  i>i»iliiig  a  stock  Ranger  ^oluiion  four  minuit's.  Uvtry  cell  in 
lh«  DfJd  clearly  >ha»A  nri  irrcRuUr  nutlin^,  timtraction  and  crfriialiori  c.iusfiJ  by  tlii^  cfII  content  iR'ing 
3lMM>rl«l  by   ilur   hyiHTtotiic  vebu-le   lo   which   they   wcrir    subiected.     Thi*  process   ii   known  as  crfnaliun. 


Fiif     2U  -  MKri»*\o{.ual    view    <  50i)    \^    .,.i    .i     .     .  . 

riMnt^      The   vanouff   niuncje  *trit  and   nuclri   arc   cltariy    s^hown. 


1. 1    {luriiiiil    vuluiiury    muscle    o(    a 


'/'A 


l«? />^-  i<    MSJ  yj»r\ I  KJ>H     V  V ( >     \lA.i Kit    -ti  \U  VA  T^ 


F.i^    /r.      Vfi/ 


|r,ns(if.j«li.iAl      *r'-ti«iT 
ijf  4     !'.yf.«,f',ni»-      '  •'i^' 


',r  V  .f'inrary  mi'M.lif  of  a  rabhit. 
:V  'li»fill»-il  •*,if#.r.  *«#l-ition.  The 
•»    I'lrtiiAt-.i:-    'liif:    r.,    the    cxcr««iivr 


I  ly  .'h»  Mil  i«ikiii|iU'Hl  vii'w  l5(M)  x>  of  longitudinal  sci'tion  of  voluntary  muscle  of  rabbit.  Spec- 
iihiM  i.iki  M  lioin  •«!«»*•  itnn»n  «»hown  in  Fig.  J14.  after  being  injected  with  a  hypertonic  (1.8  i»er  cent* 
MiluiUMi  rh»«  '•v\tli<n  \^i»«i  leniovetl  -4  hours  after  injectiuK  the  hypertonic  solution  into  the  m\i»cle 
rill  itiinib  \\U\%  A\\\\  ulU  «re  eontriu'tetl  and  a  cUunly  condition  of  the  tiswjui*  is  clearly  shown,  which 
»•>  ilii.    i«»  iht    h\|HHouu'   iiolution.     The  »tria  have  lost   their   identity. 
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throiitrh  which  the  various  soturKHis  must  pass.  The  injwtiun  (^f  a  hypcrtouie 
solution  is  axi  irnjjortant  faetor  in  iircKlut-uiir  p<»stoperativ(^  pain.  (See  Figs. 
213,  216,  218,  2I8.r  ) 

Experimental  Tests. — The  iuithor  has  many  times  advised  hin  students  to 
make  thive  tests  whieh  give  striking  (^nuelusive  evidenee  nf  the  neeessity  of  in- 
jeeting  only  pliysiuh>jrie,  isotonic  snlutioiis  Into  patients  for  the  ]>roduetion  of 
block  anesthesia.  These  three  simple  tests  are  as  follows:  Take  three  niiero- 
seopie  slides  and  add  one  minim  of  tresli  blood  Icf  eaelu  tiieu  to  slide  No.  1  add  a 
small  amount  of  sterile  <li.still*Ml  water  whieh  is  hy[)otonie;  to  slide  No.  2  add  a 
small  amount  of  isotonie  Ringer  st>lulion;  to  slidr*  No.  :i  add  a  small  amount 
of  h\  jtertonie  solution.  Take  2  e,(\  of  Ringer  sohitiiui  ami  evaptsrale  down  to 
ou«*dialf  e,e,  wfiit^h  makes  a   hypertcune  solution.     Examine  each  slide  under 


FJf*  217. — Microscopical  vitw  (450  x\  tltustraOnif  a  cr«>*s  »ectii>ii  uf  normal  nerve  tissue  from  the 
i^lAtk  nrrve  of  cat.  The  li»siit?  was  trenTcd  by  tlic  Cajali  mf*ttiini  u\  urflcr  lu  bring  out  ibc  a>.ii&  cylinrit-r 
snct  nfnirilrnifna. 

inieroseope  and  observe  I  he  results.  Witliiu  a  few  moments  slide  No,  1,  whieh 
I  has  the  hy[Mitonie  sohitioju  distilled  water,  shows  the  erythroeytes  expand- 
llii|?,  beeomin^  globular  in  shape,  and  umny  of  thi'ui  will  aetually  break,  whieh 

IH  due  to  their  enlargement  as  a  result  of  exeessive  alvsorptifui.  This  i>rfieess 
lis  eatled  ln'mrjlysis.  (See  Fig,  21 L)  Slide  No.  2,  wlueii  contains  the  iso- 
[tunic  solutioiK  reveals  nfithiiig  so  far  as  an}^  destruetivt*  ehau^es  are  eoneernetl, 

but  in  eontrast  to  slides  No.  1  and  No.  3.  the  aornial  erythroeytes  are  seen  in 
I  Ihe  HolutiruK  retaining  iheir  normal  size  almost  indf^titfitely.  Tli(\v  retain  their 
mnrinal  slia|ie  and  size  until  external  inflnenees,  sueh  as  air,  eause  tlieni  to 
riimb'rgo  disintt^gratton  (set*  Fig.  21IK).  Slide  No.  I],  whieh  etrntains  the  hyt>er- 
Itoiiie  Nohitittn,  slitms  the  erythroeytes  rajjidly  ehanging  in  tonn.  Tontraetion 
IIS  eatii^ed  by  the  hypertonic  solution  whieh  possesses  a  higher  osmotic  tension 


i 
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I'iji:.  j'l'--.  MirMi>.i.N^fiHTil  \\v\\  (450  x>  of  cros^i  section  oi-  ,.i'  ■.  i  i  rve  of  cat.  The  section  _  _^ 
taken  from  Ihr  r-aon-  region  n*  section  shown  in  FiK-  ~^'i .  ww  flay>  afitr  ihe  ner\'e  was  injccicil  with  t" 
hyprrlfmic  n.~  1»cr  cent)  solution  wliicb  wns  prcpari**!  f»y  hoiling  a  «(ock  Hlngcr  solution,  Thi*.  stctiijii 
shuwn    proHffration    of    syncytial    cc-Hs   of    sheath    nf    Schwan    and    increa,«iMi    tniranctiriil    connrrttvc    ti»« 


Fig.   21K  .il.  — Micri»scti|nca1   virw    t450   x»    of   cross   .section  of  seta  ic   nrr\e   of   cat.      The   section 
pTi>j;Ared   ten  days  after   Ihe   nerve  was  inj<;ctcd   wilh  a  hypoionic  solution.      Swollen   myelin. 


I'ig.    JIM /i— Mtcr««s4,o|.ii  n]    VII  w     Cllts    xi.       Sciahr    m  rvc    ni    cal    \\;\'>-    irijrrtr^l    wtlh    sUrilc    dg.millrit 
watPT.      Sfcuioii    w^%    nia^le    JO   d.iy*    f*jnr»\vinvt    iitjrction.      Str-Cinun    nhnw^    return    uf    lissup    change    lo    imr- 
(Seir  Fif,  J18'.*f   fnr  change  ihat   takes  place  ten  tJays  fulU^wing  an  injeciitJii  of   hypototiic  WiUion.l 


Mu,  ilit'C. — Mirro*co|ncal  view  (HO  x).  Cross  section  sciaiic  nerve  of  cai  which  was  j>rc|>arctl  30 
dairi  follttwiitd  injecliow.  Two  tniU  of  Kinf^er  9o1uti«in  v/»n  hmirr]  for  4  minute*  which  rnltjccf!  the  vol- 
umc  tu  U  I.e.  giving  n  HyfMrrtonic  cnntcntration  3.li5  timr«  laotonicity.  One  inil  (c.c.)  wati  injecteii.  The 
•r«ti<in  thowft  round-cell  infiltration   of  the  x^^rineural  connective  tttsue  causing  a  permantm  leiion. 


^* 


l*ig.  218-/J;—Micro*icojjic-al  view  (BO  %)  of  cross  scclioo  showiiiK  sciatic  ncrvt*  uf  cat  This  section 
was  taken  from  Irtvu  nt  \n*iuK  of  lujfclion  six  wtrk*  fuHuwing  the*  iiijechon  *A  1  mils  (tw.i  nf  a  sirrilc 
jihyfiiokigic   isDtnnic   Kinifcr  solution.      No  change  m    nerve   tissue. 


Fig-  3l8'Vi.— Microsconical  view  UK)  xj  of  cross  seehon  of  sciatic  nerve  ot  cat*  The  nerve  wa« 
Btclioncd  Mi  tJays  fulhminK  ilit  injection.  ^  mil  (c.cj  of  a  sterile  iihysinhigic,  isotonic  procAin  sii^»rarenin 
Kinffer  stjlution  W9%  tnjectrtl  which  cansisterl  of  i  per  ccMit  pr<ica.in,  V'-ino  l^er  cent  su^irarenin  and  Ringer 
constilocnts.     No  change  in  ihc  nerve  tissue. 
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than  the  corjiusciilar  content  (see  Fig.  213).  The  liyperttuiie  solution  ex- 
tracts water  from  the  cells  which  causes  a  pronounced  contraction,  and  such 
a  process  is  called  crenation.  Such  tissue  change  produces  postoperative  pain 
which  can  be  avoided  by  employing  an  accurately  compounded  isotonic  Ringer 
solution  in  local  anesthesia. 

It  must  be  remembered  that  a  properly  prepared,  warm,  slowly  injected 
physiologic  isotonic  Ringer  solution  produces  no  change  in  the  tissue  cells;  they 
retain  their  normal  size  and  function,  and  no  irritation  or  postoperative  pain  is 
produced.  The  injection  of  a  hypo-  or  hypertonic  solution  into  the  delicate  con- 
nective tissue  for  the  purpose  of  producing  local  anesthesia  is  poor  practice  and 
unscientific. 


CHAPTER  XX 

DETAILED  TECHNIC  FOR  PREPARING  THE 
INJECTING  SOLUTION 

It  is  <'.ssontial  tliat  tlie  iiijec'tinj?  solution  contain  tlie  proper  percent  a  jr**s 
of  the  various  drufrs  in  order  to  achieve  the  best  results.  The  writer  wishes 
to  emphasize  the  fact  that  not  enoujrh  attention  is  jriven  by  many  operators 
to  the  preparation  of  the  inj(»etin«r  solution.  Tlie  local  anesthetic  solution  should 
conform  to  th<»  laws  and  prineiides  worked  out  throujrh  scientific  rweareh.  The 
foUowinjr  claims  are  in  harmony  with  Rraun's  views,  and  in  addition  to  his 
l)ostidates,  the  autlu>r  has  added  several  nMpiirements.  The  anesthetizinfr  solu- 
tion should  possess  tlie  followin«r: 

1.  For  block  anesthesia,  the  anesthetic  drujr  employed  should  be  far  less 
toxic  than  cocain. 

2.  It  is  always  advisable  to  prepare  a  fresh  solution  at  the  time  of  injection. 
)5.  Old  stock  solution  should  not  be  employed. 

4.  Only  pure,  fresh,  sterile,  distilled  water  should  be  used  in  the  preparation  of 
the  vehicle. 

5.  Tli(^  operator  should  always  know  tln^  amount  of  the  anesthetic  and  vaso- 
constrictinjr  ajrent  contained  in  the  tablet  he  is  usintr. 

().  The  solution  must  be  sterile. 

7.  The  solution  should  contain  l\in<rer\s  constituents  in  the  proportion 
to  i)rodm'e  a  physiolojric,  isotonic  vehicle. 

8.  The  solution  should  conform  to  the  physiolojj:ic  laws  and  functions 
of  the  livinp:  cells. 

f).  The  anesthetic  employed  must  be  readily  soluble  in  the  vehicle. 

10.  The  anesthetic  nuist  be  capable  of  beinjr  absorbed. 

11.  The  anesthetic  drujr  nnist  i)roduce  no  jiain,  tissue  irritation,  or  sloufrh- 
injr,  and  must  not  interfere  with  tis.sue  repair. 

12.  The  anesthetic  dru^r  must  possess  the  proj)erty  of  beinp:  combined 
with  the  vaso-constrietinj*:  ajrent  adreiuilin  or  .synthetic  suprarenin  without 
interferinjr  with  the  therapeutic  action  of  either. 

i:>.  The  anesthetic  solution  should   be,  at   least,  fairly  stable. 

14.  The  solution  should  contain  only  constituents  which  can  be  sterilized 
by  boilinjr  after  the  proper  number  of  tablets  have  been  added  to  the  vehicle. 

For  injection,  the  strenjrth  of  the  solution  containing:  Ringer  constituents, 
the  anesthetic  and  vaso-constrictin«r  ajrent  depends  upon: 

1.  The  physical  condition  of  the  i)atient. 

2.  The  nature  and  extent  of  the  operaticm. 
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3.  The  amount  of  the  solution  to  be  injected,  and  the  rapidity  with  which 
it  is  injected.    (See  Chapters  XIII,  XV,  XVI  and  XXXVI. 

For  the  patient  who  does  not  possess  a  serious  organic  lesion,  or  advanced 
arteriosclerosis,  a  number  of  deep  nerve  blocking  injections  can  be  made,  and 
even  on  patients  who  do  possess  some  pathologic  condition,  considerable  quantity 
of  the  solution  can  be  injected.  (See  Chapters  XIII  and  XXII.)  However,  a 
close  watch  should  be  kept  upon  the  respiration,  blood  pressure  and  pulse,  and 
upon  the  first  indications  of  unfavorable  symptoms  the  injection  of  solution 
should  stop.  The  operator  should  always  see  how  little  solution  he  can  inject  to 
produce  the  desired  results,  and  if  he  always  bears  this  in  mind  and  does  not 
attempt  to  anesthetize  too  large  an  area,  he  will  seldom  meet  with  any  diffi- 
culty. A  1  per  cent  solution  of  procain  will  in  many  cases  be  sufficient  to 
produce  anesthesia,  however,  in  some  cases  the  anesthesia  is  not  profound ;  in 
other  words,  it  is  light  in  character,  which  makes  it  inefficient  tor  such  operations 
as  removal  of  the  pulp,  or  the  removal  of  a  badly  impacted  third  molar,  etc 
The  author  employs  a  2  per  cent  solution  in  practically  all  his  cases  in  oral 
surgery. 

In  preparing  the  injecting  solution  the  operator  must  not  only  consider 
the  toxicity  of  the  anesthetic  drug,  but,  in  addition,  the  toxicity  which  may  arise 
from  the  vaso-constricting  agent,  synthetic  suprarenin  or  adrenalin. 

The  writer  employs  1:1,()00  grain  (.()()004)  of  suprarenin  per  each  mil  of 
the  injecting  solution  for  practically  all  cases  of  oral  surgery. 

When  we  consider  all  the  factors  involved,  tliis  is  an  ideal  amoiuit  for  the 
reason  that  a  larger  quantity  of  the  solution  can  be  injected  with  less  chance 
of  producing  toxic  symptoms.  This  amount  of  the  vaso-constricting  agent  main- 
tains a  deep  anesthesia  for,  at  least,  forty-five  miiuites,  thus  allowing  the  operator 
time,  in  most  cases,  to  comj)lete  his  operation.  If  the  anesthesia  begins  to  subside 
befor<»  the  operator  has  completed  his  operation,  a  second  injection  can  be  made. 
For  j)raetically  all  purposes,  a  tablet  which  contains  V:^  ^^  ^  grain  of  procain 
and  \uuu)  ^>f  a  grain  of  the  vaso-constricting  agent,  synthetic  suprarenin,  is  ideal, 
and  the  operator  will  find  almost  universal  use  for  it  in  block,  terminal,  and  in- 
traosseous methods.  However,  in  many  cases  a  tablet  containing  .00002  gram 
(V3200  pr-)  of  suprarenin  is  desirable.     (See  formula  bottom  of  page  258.) 

A  tablet  containing  from  ^/looo  to  Vvyoo  of  a  grain  of  adrenalin  or  suprarenin 
will  maintain  anesthesia  which  lasts  in  some  cases  for  several  hours,  and  increases 
the  possibility  of  producing  toxic  symptoms.  (See  page  271  for  toxic  symptoms 
I)roduced  by  adrenalin  and  synthetic  suprarenin!) 

It  is  not  diflficult  to  prepare  three  different  strength  solutions,  if  they  are 
desired.    We  shall  use  here  for  illustration  tablets  '*T*'  and  ^'E''  and  '*P." 

1.  Tablet  *'T''  contains  .00002  grams  (1/3200  grain)  suprarenin  together 
with  .02  grams  of  procain.  This  tablet  added  to  one  mil  of  Ringer  vehicle 
renders  a  2  per  cent  solution  of  procain  and  1:48,000  solution  of  suprarenin. 
The  vaso-constricting  content  is  low,  which  lowers  the  suprarenin  toxicity. 
and  the  anesthesia  will  not  be  as  prolonged  as  if  it  contained  more  of  the 
vaso-constricting  content. 
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2.  Tablet  '*E"  contains  the  same  amount  of  procain  as  tablet  "T,"  but 
instead  of  .00002  grams  of  suprarenin,  it  contains  .00005  grams  which  pro- 
duces a  deep  ischemia  and  a  longer  period  of  anesthesia  than  is  produced  by 
tablet  **T."  One  of  these  tablets  added  to  one  mil  of  Ringer  solution  ren- 
ders 2  per  cent  of  procain  and  1:20,000  solution  of  suprarenin.  This  tablet 
contains  more  than  twice  as  much  of  the  vaso-constricting  agent  as  tablet  '*T." 

3.  Tablet  ''F''  contains  no  suprarenin,  but  contains  5/6  gr.  (.05  grams)  of 
procain.  If  a  small  amount  of  the  vaso-constricting  agent  is  desired,  fake 
one  '*E''  tablet  and  two  '*F''  tablets  and  dissolve  in  six  mils  of  Ringer's  so- 
lution, which  will  give  a  2  per  cent  solution  of  procain,  and  1/100,000  solution 
suprarenin. 

Method  of  Preparing  the  Injecting  Solution  from  Tablet  **E'\— The  de- 
sired amount  of  Ringer  solution  is  placed  in  the  sterile  anesthetic  dissolving 
graduate  from  the  stock  Ringer  flask  and  is  boiled  for  four  or  five  minutes  to  ren- 
der it  sterile.  The  desired  quantity  which  is  to  be  injected  is  retained;  for  ex- 
ample, we  shall  say  five  mils.  Now  add  five  *'E''  tablets  which  contain  procain 
J)2  gm.  and  synthetic  suprarenin  .00005  gm.  After  the  tablets  are  dissolved,  bring 
solution  to  boiling  point  only,  allow  it  to  cool  and  it  is  ready  tor  injection.  This 
solution  contains  2  per  cent  procain  and  1,  20,000  solution  of  the  vaso-constricting 
agent,  suprarenin.  If  1  per  cent  solution  of  procain  is  desired,  add  one 
tablet  per  (»ach  2  mils  of  the*  vehicle  which  will  also  give  one-half  the  strength  of 
suprarenin  content. 

Preparation  of  solution  from  tablet  *'T''  and  other  tablets  containing  only 
the  ancNsthetic  and  suprarenin  content  is  prepared  in  a  similar  manner  to  that  of 
solution  from  tablet  ''F/\ 

The  disadvantage  of  boiling  a  stock  Ringer  solution  for  several  minutes 
is  that  its  isotonic  value  is  changed,  and  a  hypertonic  solution  is  created  due 
to  evaporation  of  the  water.  The  writer  considers  this  one  of  the  principal 
causes  of  postoperative  pain.  One  mil  of  Ringer's  solution  contains  .005 
grams  of  sodium  chlorid,  .0004  grams  of  calcium  chlorid,  and  .0002  grams  of 
potassium  chlorid.  Therefore,  if  an  old  stock  solution  is  boiled  for  several 
minutes  in  order  to  render  it  sterile,  the  percentages  of  the  chlorids  are 
changed  to  those  of  the  hypertonic  solution.  Therefore,  it  is  always  advisable 
to  employ  a  Ringer  solution  which  has  been  prepared  for  a  short  time  only; 
preferably,  it  is  better  to  make  it  daily  from  Ringer  tablets. 

Author's  Method  of  Preparing  the  Injecting  Solution. — A  stock  Ringer 
solution  is  not  employed  for  the  reasons  set  forth  above.  The  desired  amount 
of  freshly  distilled  water  is  placed  in  an  accurately  graduated  pipette  (see 
Fi<r.  218-F).  In  order  to  make  sure  the  water  is  sterile,  it  is  boiled  for  ftmr  or 
i\y{'  minutes,  and  the  water  that  is  lost  in  evaporation  makes  no  difference  be- 
cause it  does  not  contain  the  chlorids  composing  Ringer  constituents. 

To  make  a  procain-suprarenin  Ringer  solution  containing  2  per  cent  pro- 
cain  and  1  25,000  solution  or  1  50,000  solution  of  the  vaso-constricting  agent. 
plus  a  fresh  Ringer  solution,  all  at  the  sanu*  time,  dissolve  the  proper  tablet  in 
one  mil  (16  minims)  of  distilled,  sterile  water.    For  example,  suppose  one  should 
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desire  to  prepare  5  mils  of  the  injecting  solution ;  then  i)laee  6  or  7  mils  of  dis- 
tilled water  in  the  procain  dissolver  (always  add  an  excess  of  distilled  water  to 
allow  for  evaporation)  and  boil  for  four  or  five  minutes  to  make  sure  the  water  is 
absolutely  sterile.  Then  pour  off  any  excess  and  retain  the  desired  5  mils.  Next 
add  one  tablet  for  each  mil  (  one  c.c.  or  16  minims),  and  allow  tablets  to  dissolve, 
after  which  bring  the  solution  to  the  boiling  point  only.  Attention  is  called  to 
the  fact  that  the  distilled  water  is  boiled  before  any  ingredient  whatsoever  is 
added.  The  combined  tablet  is  added  in  accordance  with  the  number  of  mils 
(c.c.)  desired,  which  renders  a  fresh  isotonic,  physiologic  Ringer  solution,  2 
p(»r  cent  of  procain,  and  1/25,000  or  1/50,000  solution  of  the  vaso-constricting 
agent  suprareiiin. 

Precautdons  Regarding  Tablets. — Tablets  Avhich  are  dispensed  by  the 
leading  pharmaceutical  houses  are  scientifically  compounded  and  chemically 
accurate,  and  precautions  are  taken  to  produce  sterile  X)roducts.  The  tab- 
lets should  be  contained  in  amber-colored  vials  which  should  be  closed  with 
a  cork  and  carefully  sealed,  in  order  to  prevent  external  contamination. 
Most  local  anesthetic  tablets  are  affected  by  light,  heat,  air  and  moisture,  and 
great  care  should  be  exercised  in  not  exposing  them  to  any  of  these  influences, 
or  allowing  them  to  come  in  contact  with  anything  which  is  not  sterile  for 
fear  of  disintegration  and  contamination. 

When  the  solution  is  being  prepared,  never  touch  the  tablets  WMth  the 
fingers,  or  pour  them  out  in  the  hand,  for  fear  of  contamination.  The  re- 
<|uired  number  of  tablets  can  be  dropped  from  the  vial  into  the  vehicle,  or 
th(»y  can  be  placed  upon  sterile  gauze  or  cotton  for  counting,  then  placed,  with 
sterile  j)liers,  in  the  graduate  which  contains  as  many  mils  (c.c.)  of  sterile 
Ringer  solution  or  distilled  water  as  the  number  of  tablets  added.  The  tubes 
containing  the  tablets  should  always  be  closed  immediately  by  replacing  the 
cotton  and  stoj)per,  and  then  i)laced  in  some  suitable  container  which  will 
exclude  th(*m  from  air  and  moisture.    (See  Fig.  liM).) 

Precautions  Taken  With  the  Syringe  and  Needle. — The  proper  nc^edle  is 
s«»hK*ted  and  removed  from  the  sterilizing  jar  along  with  the  syringe.  Distilled 
water  is  drawn  through  the  needle  into  the  syringe  and  is  discharged  outside 
the  tube.  (See  Fig.  21S-F.)  This  process  should  be  repeated  at  least  four 
times  to  make  sure  all  traces  of  the  antiseptic  solution  are  removed.  After 
the  .syringe  is  filled,  care  should  be  taken  not  to  allow  the  needle  to  come  in 
contact  with  anything  that  is  not  sterile.  This  may  occur  if  the  syringe  is 
phiced  on  the  dental  cabinet  or  instrument  bracket.  The  author  advises  placing 
the  platino-iridium  needle  in  the  fiame  and.  bringing  it  to  a  red  heat  just  before 
inserting  it  into  the  tissue.  Great  caution  should  be  exercised  to  prevent  the 
sterile  needle  from  coming  in  contact  with  the  tongue,  mucous  membrane,  or 
te;*th  w^hile  being  inserted  into  the  desired  region.  After  the  area  has  been 
thoroughly  dried  and  prepared  by  means  of  the  germicidal  solution  it  must  be 
kept  free  from  mucus  or  saliva  to  avoid  carrying  infection  into  the  tissue. 

The  reader  will  undoubtedly  ob.serve  that  special  emphasis  has  been 
placed  on  asepsis  in  many  parts  of  this  text.  However,  it  is  a  subject  that 
requires  special  stress  because  it  means  so  much  to  the  operator  and  patient. 
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The  Temperature  of  the  Injecting  Solution. — It  is  highly  important  that 
tlio  temperature  of  the  sohitioii  be  near  that  of  the  body  to  avoid  tissue  irritation. 
In  ease  the  sohition  is  very  hot  when  injected,  it  will  produce  hyperemia  and 
destruction  of  tissue,  which  is  usually  followed  by  postoperative  pain.  (See 
Fijr.  212.) 

]Moral  has  proved  in  his  research  work  that  the  anesthetizing  power  of  the 
injecting  solution  is  greatly  influenced  by  the  temperature,  and  that  it  should 
ho  near  body  temperature  (98.6°  F.),  when  injected. 

An  anestlu'tic  solution  near  body  temperature  has  a  greater  anesthetizing 
j)ower  tlian  one  which  is  of  a  higher  or  lower  temperature.     The  writer  has 


Fig.  JlS-/\-  .Atustlutio  tablet  diss«»lvor  ami  strrilizcr.  This  electric  device  is  used  for  sterilizing 
distillc<l  water,   for  preiiariiin  the   It>cal  anesthetic   an<l   f<ir  rinsing  the  syringe  and   needle. 

Xn.  1  illustrate^  drawing  the  sterile  distilled  water  into  the  syringe.  No.  2.  Filling  the  syringe 
with    the    ane.xtlu-tic    sidntion    trotn    an    accurately    graduated    10    mil    (c.c. )    receptacle.      ( Pe signed    by   the 

author. ) 

often  observtMl  opt»rators  tilling  the  syringe  with  a  solution  just  taken  from  the 
flame,  and  immediately  injecting  it  into  the  tissues  without  allowing  it  to  cool. 
If  th<»  syringf  is  removed  from  boiling  water,  and  filled  with  a  solution  just  re- 
moved from  tht»  tlame,  several  minutes  should  elapse  before  injecting.  If  the 
syringe  is  taken  from  the  anti.M'ptic  solution  contained  in  the  sterilizing  jar. 
and  all  traces  of  the  antist'i^tir  removt^l,  the  anesthetizing  sohition  may  be  in- 
jected immediately,  as  the  temperature  of  the  syringe  will  reduce  the  ttmipera- 
ture  of  ilie  snjution.  even  though  it  has  just  bt^en  removed  from  the  flame. 

If  the  solution  lias  been  allowed  to  stand  for  several  minutes,  it  is  good 
praetic*;'  to  warm  it  before  injtM-ting. 

The  tablet  method  of  j»re|)aring  solutions  is  preferable  to  that  of  the  stock 
solutions,  because  the  solution  is  fresh  at  the  time  of  injection. 


CHAPTER  XXI 
GENERAL  CONSIDERATIONS  OF  OPERATIVE  TECHNIC 

Conditions  of  Operation. — If  tlie  opcM-ations  of  the  oral  surgeon  are  of 
the  same  hi^li  type  whieh  characterize  other  branches  of  dentistry,  rapid  recovery 
without  complications  will  be  assured  followinjr  operations  under  block  anesthesia. 
There  is  probably  no  field  of  surjrery  demandin«r  anesthesia  which  should  afford 
better  results  than  oral  surjrery  and  operative  dentistry.  The  patient  who  re- 
quires surjrical  or  dental  treatment  is  usually  in  <r()od  health  and  there  is  little  or 
no  depression  followin«r  the  deep  nerve  blockin<r  injections,  if  they  are  properly 
given.  A  factor  in  favor  of  nerve  blocking  is  that  it  rendei-s  the  field  more  free 
from  hemorrhage  than  when  a  geiu»ral  anesthetic  is  employed,  especially  if  the 
general  anesthetic  is  one  that  causes  an  increase  in  blood  pressure. 

Asepsis. — Successful  surgery  is  clean  surgery.  Antisep:;is  is  the  destroy- 
ing of  septic  conditions  in  wounds  or  tissues  by  the  use  of  a  germicidal  agent. 
Asepsis  is  the  j)ractice  of  thoroughness  in  a  wound  already  sterile.  Sepsis  is 
a  condition  where  specific  or  infective  bacteria  exist,  and  where  inflammation 
in  some  degree  follows.  It  is  needless  to  say  that  absolute  adherence  to  asepsis 
must  be  followed  in  all  forms  of  local  anesthesia  injections,  but  more  especiall) 
in  the  blocking  of  the  deep  nerve  trunks. 

Asepsis  is  defined  as  the  absence  of  infection  or  the  freedom  from  in- 
fective agents.  The  effort  should  always  be  made  with  all  operations,  minoi 
or  major  in  character,  to  secure  and  maintain  scrupulous  surgical  cleanliness, 
and  if  there  is  any  technic  in  the  practice  of  dentistry  that  needs  to  be  executec' 
with  strict  adherence  to  asepsis  it  is  certainly  nerve  blocking. 

The  credit  for  the  antiseptic  method  of  operating  belongs  to  Lister,  and 
the  aseptic  method  is  but  a  natural  evolution  of  the  antiseptic  method.  Thv 
simpler  the  operative  technic  in  preparing  the  operative  field,  the  better  ana 
more  certain  it  is  to  be  carefully  carried  out.  The  great  physician  Desault 
said,  "The  simplicity  of  preparation  for  operation  is  the  measure  of  its  per- 
fection." Surgical  cleanliness  is  obtained  by  one  of  two  methods,  antiseptic 
or  aseptic.  If  the  aseptic  method  is  used,  heat  and  chemical  germicides  are 
employed  for  the  sterilization  of  instruments,  the  preparation  of  the  field  of 
operation,  the  hands  of  the  surgeon,  dentist,  and  assistants,  the  surface  being 
freed  from  the  chemical  germicides  by  scrubbing  with  water  which  has  been 
boUed  or  with  saline  solution.  After  the  incision  has  been  made,  the  prac- 
tice is  to  apply  no  germicide,  but  simply  sponge  the  wound  with  gauze  which 
has  been  sterilized  by  heat.  If  it  is  necessary  to  irrigate  a  wound,  Dakin's 
solution,  sterilized  distilled  water,  or  sterilized  Ringer  solution  at  105°  F.  is 
used.    The  wound  is  either  dressed  or  packed  with  sterile  gauze,  this  depending, 
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of  course,  uj)oii  the  nature  of  the  operation.  The  thought  that  is  always  in  the 
mind  of  the  oral  surpreon  or  dentist  is  to  prevent  the  entrance  of  pathogenic 
bacteria  into  the  tissues,  and  this  important  feature  should  not  be  overlooked 
when  deej)  nerve  blocking  injections  are  being  made,  because  the  needle  is 
caiTied  to  a  considerable  depth  into  the  tissues.  Doubtless  there  are  a  few- 
pathogenic  bacteria  that  enter  a  wound  following  an  operation,  but  if  the  wound 
has  been  treated  in  accordance  with  the  rules  of  asepsis,  the  number  of  them  will 
be  so  small  that  th(\v  are  readily  destroyed  by  the  healthy  tissue,  especially  if  the 
patient's  resistance  is  normal.  If  no  chemical  germicides  are  applied  to  the 
wound,  there  will  be  only  a  small  amount  of  irritation,  with  very  few  cells  de- 
stroyed. Th(»  amount  of  exudation  will  be  very  small,  and  in  many  cases  drain- 
age can  be  dispensed  with,  thus  making  recovery  extremely  rapid.  In  case  of 
a  surgical  ])roccdure  in  the  mouth,  it  is  very  essential  that  each  bleeding  point 
is  stopped  by  ligation.  In  case  the  wound  is  closed  w^ithout  applying  a  drain, 
some  compression  should  be  made  over  the  wound  to  obliterate  any  cavity, 
for  if  such  a  cavity  should  exist,  it  would  be  a  dead  space,  and  if  allowed 
to  n»main,  exudation  from  the  tissues  would  accumulate  and  have  a  tendency 
to  lower  the  tissu(»  resistance  and  may  become  infected.  If  the  antiseptic  method 
is  used,  the  same  ])n»paration  for  the  operation  is  made  as  for  the  aseptic  method, 
with  the  exception  that  during  the  operation  a  chemical  germicide  is  applied  to 
the  tissue  by  gauze  si)onges,  and  the  postoperative  dressing  of  the  wound  contains 
a  germicidal  agent.  In  case  a  chemical  germicide  is  neither  applied  to  the 
wound  nor  used  in  irrigation,  with  the  final  application  of  a  dry  dressing,  the 
procedure  would  be  classed  as  the  dry  antiseptic  method.  Wlien  operating  in 
an  infected  area,  the  a!itisei)tic  method  is  preferable;  that  is,  an  efficient  germi- 
cidal agent  is  ajiplied  by  means  of  gauze.  Most  oi)erators  prefer  the  dry  sterile 
dressing  rather  than  moist  dressings  in  treating  aseptic  wounds,  because  the 
gauze  is  not  an  absorbent  and  tlo(»s  not  act  as  a  poultice. 

Many  methods  of  irrigation  of  wounds  have  been  presented  to  the  profession 
since  the  European  war.  Gratifying  results  have  been  obtained  through  the 
proper  application  of  the  Carrel-Dakin  solution  following  the  technic  develoi)ed 
by  Carrel.  It  is  believed  by  sonu^  surgeons  that  they  have  obtained  equally  as 
good  results  from  the  irrigation  of  the  wounds  continuously,  or  moistening  the 
dressing  at  intervals  with  Kinger  solution.  There  is  no  question  as  to 
the  value  of  irrigation  of  a  septic  wound  to  remove  the  toxic  material  and  bac- 
teria as  well  as  to  neutralize  poisonous  materials.  The  above-named  solutions 
iire  fidvocfited  in  many  cases  of  antrum  infection  or  infected  sockets  and 
••fin  b(»  used  with  satisfaction.  The  aseptic  method  is  becoming  more  popular 
with  tin*  leadiiij:  o|>erators  of  the  country.  If  the  operation  is  upon  the  skin, 
inrclianicai  cleansin*:  hmhovcs  gn^at  numbers  of  bacteria,  epithelial  cells,  grease. 
and  dirt.  All  bai'trria  cannot  be  removed  by  mechanical  process,  but  a  large 
number  of  them  are  removed,  whit-h  greatly  lessens  the  chance  of  infection.  If 
a  germicide  is  applied  to  the  skin  before  the  mechanical  cleansing,  its  value  is 
lessened  because  the  oily  material,  dirt,  and  grease  will  prevent  the  germicide 
from  reaching  the  bacteria:  but  after  the  mechanical  process  the  germicide  has 
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prreator  power  and  can  roach  the  bacteria  which  are  on  the  surface.  A  stronjr 
orerniicidal  solution  cannot  be  used  upon  the  mucous  membrane  in  tlie  oral  cavity, 
but  a  mild  solution  must  be  employed,  and  it  is  of  the  utmost  importance 
that  all  saliva  and  nnicus  be  removed  before  the  solution  is  applied.  If  a 
stron«r  solution  should  be  a])plied  to  the  oral  mucous  membrane  as  is  used  upon 
the  skin,  it  would  cause  destruction  of  the  delicate  tissue. 

There  are  many  facts  which  have  been  established  by  scientific  research 
within  recent  years  in  dentistry  with  reference  to  mouth  hygiene  and  the 
rendering?  of  the  parts  aseptic.  These  facts  have  commanded  the  strictest 
attention  of  the  members  of  the  profession,  especially  as  they  relate  to  the 
various  modes  of  treatment  wherein  asepsis  plays  an  important  role. 

There  is  nothin<r  a  dentist  can  do  to  maintain  the  confidence  of  bis  patient 
more  firmly  than  eternal  vijrilance  in  every  operative  procedure  which  relates 
to  the  sterilization  of  instruments  and  personal  cleanliness,  followed  by  ab- 
solute thorouj^hness  in  his  technic.  Aseptic  operatin":  is  demanded  by  learned 
patients  and  they  have  a  ri<?ht  to  demand  it,  and  the  dentist  who  does  not  prac- 
tice aseptic  dentistry,  or  the  oral  surjreon  who  attempts  to  operate  without  ad- 
hering to  the  strictest  rules  of  asepsis,  is  certainly  not  rendering  the  highest 
class  of  service,  and  is  inviting  trouble. 

The  advances  which  have  been  made  in  recent  years  in  the  treatment  of 
various  pathological  conditions  of  the  oral  cavity,  te.^th  and  jaws,  have  been 
tremendous  and  rapid ;  the  literature  relating  to  this  important  subject  has  been 
prolific  in  dealing  with  scientific  articles  of  merit,  and  it  would  seem  that  there 
is  no  end  to  the  research  which  can  be  done  on  this  important  subject.  Any  oral 
surgeon  or  dentist  engaged  in  practice,  who  wishes  to  build  a  reputation  of  merit, 
can  not  fail  to  observe  the  necessity  of  familiarizing  himself  and  keeping  in 
close  touch  with  everything  that  pertains  to  the  systematic  treatment  of 
all  pathological  conditions,  and  by  prescribing  and  employing  the  recognized 
preparations  and  technic. 

Many  different  forms  of  microorganisms  are  present  in  the  mouth,  and  we 
must  b(»  very  careful  in  cDusich^ring  all  pathological  conditions.  Any  operation 
within  the  bounds  of  the  oral  or  dental  surgeon  should  be  performed  under  the 
most  rigid  principles  of  asej)sis.  The  puncture  of  the  mucous  membrane  for 
the  insertion  of  the  needle  seems  of  little  importance  to  some  practitioners,  and 
while  it  is  true  that  the  tissue  tolerates  numerous  punctures,  it  is  inevitable  that 
the  practitioner,  who  disregards  thorough  i)rej)aration  of  the  tissue  for  the  needle, 
or  the  preparation  of  the  part  for  operation,  w^ill  have  cause  for  regret. 

The  deep  block  injection  is  different  from  the  otluT  forms  of  local  anesthesia, 
and  if  infection  should  follow,  no  doubt  it  would  be  more  severe  than  should 
infection  follow  an  infiltration  injection.  The  infiltration  injection  is  super- 
ficial, while  deep  block  injections  vary  as  to  the  depth,  depending  upon  the  dis- 
tance the  nerve  trunk  is  from  the  surface.  If  the  oral  tissues  are  inflamed,  the 
needle  should  be  inserted  with  caution.  If  infection  exists  in  the  oral  tissues, 
the  extraoral  method  of  blocking  is  advantageously  emj)loyed  for  such  operations 
as  fracture  of  inferior  or  superior  maxillary  bones,  or  for  the  removal  of  im- 
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paetod  third  molars,  curetting:  of  the  antrum,  resection  of  the  jaw,  alveolectomy, 
extraction  of  a  number  of  teeth,  or  in  many  cases  of  infection  within  the  oral 
cavity,  produeinof  partial  or  complete  closure  of  the  jaws. 

TECHNIC  REQUIREMENTS 

It  needs  no  arprument  to  convince  the  reader  that  more  gratifying  results 
are  obtained  in  any  branch  of  dentistry  or  oral  surgery  if  a  definite  teehnic  is 
followed.  The  idea  of  *'any  old  teehnic''  must  be  discarded.  As  has  been  re- 
l^eatedly  remarked  in  this  text,  block  anesthesia  demands  a  well-defined,  skill- 
ful teehnic,  and  if  every  detail  is  given  the  greatest  consideration,  the  operator 
will  be  more  successful  and  his  patients  better  satisfied. 

During  lectures  and  clinics  the  author  has  repeatedly  stated:  Be  thorough 
and  follow  a  definite  teehnic.  Pay  attention  to  every  detail  and  never  sacrifice 
thoroughness  for  speed. 

The  requirements  of  teehnic  may  be  enumerated  as  follows: 

1.  There  should  be  strict  adhenMice  to  asepsis  at  all  times. 

2.  A  thorough  knowledge  of  the  anatomic  parts  is  very  essential  to  make 
deep  nerve  block  injections. 

3.  Equipment  should  be  carefully  selected. 

4.  The  teehnic  must  be  mastered. 

5.  Judicious  selection  of  the  method  to  be  employed  in  each  individual 
ease. 

6.  Diagnosis  of  any  and  all  existing  conditions. 

7.  The  use  of  an  isotonic  anesthetic  solution  composed  of  ingredients 
corres])onding  to  the  physical  laws  of  osmotic  pressure  and  physiologic  func- 
tion of  the  living  cells. 

These  reciuirements  have  been  very  thoi'oughly  di.scussed  elsewhere  in 
this  text,  and  the  writer  hopes  that  a  repetition  of  them  will  serve  to  im- 
press the  reader  with  the  importance  of  each  subject. 

Failure  in  Block  Anesthesia 

There  are  few  men  in  the  professional  world  who  have  attained  any 
great  degree  of  success  without  having  worked  diligently  for  it.  As  there 
are  no  achievements  without  labor,  so  there  can  be  no  success  worthy  of  the 
name  that  has  not  caused  the  possessor  numberless  nights  of  hard  mental 
toil.  Failures  occur  not  only  to  the  professional  man,  but  to  those  in  all 
walks  of  life.  Those  who  do  not  advance  in  this  day  and  age  of  modern 
efficiency  are  standing  in  th(Mr  own  light  and  are  a  source  of  great  disadvan- 
tage to  our  honored  profession. 

A  professional  man  should  endeavor  to  profit  by  his  failures,  and  consider 
them  ste])ping  stones  toward  success  and  never  allow  such  failures  to  dis- 
courage him.  Failures,  therefore,  are  encountered,  not  only  in  the  practice 
of  block  anesthesia,  but  in  all  branches  of  dentistry,  and  they  should  be  a 
stimulus  and  ins])irati(m  for  further  research,  study,  and  thoroughness.     Most 
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failures  met  by  the  operator  in  the  various  branches  of  local  anesthesia,  after 
he  has  onee  thoroughly  learned  the  technic,  are  principally  clue  to  overlooking 
some  of  the  details.  Success  with  local  anesthesia  in  its  various  branches  is  not 
100  per  cent  perfect,  but  the  failures  encountered  should  not  in  any  manner 
discourage  the  operator  and  cause  him  to  cast  aside  a  method  with  which  he 
shoukl  be  thoroughly  familiar.  One  finds  consolation  in  the  fact  that  he  has 
had  failures  in  other  branches  of  the  profession.  In  most  cases  a  failure  in  local 
anesthesia  is  not  followed  by  any  serious  consequences;  whereas  a  failure  in 
general  anesthesia  may  entail  more  serious  results.  The  few^  failures  in  the 
various  branches  of  local  anesthesia  are  really  of  minor  importance  when  the  ad- 
vantages afforded  the  operator  are  considered.  The  author  believes  that  most 
failures  can  be  overcome  with  perfected  technic,  and  by  studying  the  cause  of 
such  failures  guard  against  their  recurrence. 

The  following  causes  of  failure  will  be  considered  separately: 

1.  Failure  due  to  imperfect  technic  which  results  in  imperfect  anesthesia. 

2.  Failure  due  to  the  psychic  condition  of  the  patient. 

3.  Symptoms  arising  during  or  following  the  injection  of  the  solution. 

4.  Postoperative*   complications. 

Tiie  above  factors  mean  a  great  deal  to  the  operator,  and  for  the  past  few 
years  tiiey  have  been  the  subject  of  considerable  discussion  among  the  members 
of  the  j)rofession. 

Failure  Due  to  Imperfect  Technic  Resulting  in  Imperfect  Anesthesia. — 
The  writer  classifies  the  causes  of  failures  coming  under  this  heading  as  fol- 
lows : 

1.  Hy  not  following  the  pro|)er  technic. 

2.  Hy  not  having  mastered  anatomy — the  h)cation  of  the  nerve  branches 
and  their  relation  to  other  anatomic  structures,  etc. 

*J.   From  not  (b^pnsitiiig  the  solution  near  tlie  nerve  branch. 

4.  By  injecting  the  solution  into  ligaments,  muscles  or  beneath  the  peri- 
osteum. 

5.  By  inserting  the  needle  in  the  wrong  direction. 

fi.  By  employing  ineflficient  instruments,  such  as  needles  which  are  too 
short  or  blunt,  or  a  leaky  syringe. 

7.  By  injecting  a  solution  containing  too  low  or  too  high  a  j)ercentage  of 
the  anesthetic  drug. 

8.  By  injecting  a  solution  which  contains  too  great  a  percentage  of  the 
vaso-constrieting  agent,  suprarenin.  The  solution  may  not  readily  infiltrate 
a  nerve  branch  if  the  vaso-constricting  agent  is  excessive  in  amount,  or  if 
it  is  of  too  h)w  percentage,  the  anesthetic  will  be  absorbed  too  (piickly. 

9.  By  the  solution  not  containing  a  suf^cient  amount  of  the  vaso-con- 
stricting agent    which   i)roduces   a    light    anesthesia. 

10.  By  injecting  a  solution  containing  deteriorated  drugs. 

11.  From  not  injecting  a  sufficient  (puintity  of  the  anesthetizing  solution 
to  block  the  nerve  trunk. 
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12.  From  omployinj?  an  anesthetic  solution  whieh  does  not  conform  to 
the  practices  and  principles  of  modern  block  anesthesia. 

115.  By  injecting:  the  solution  into  an  inflamed  or  abscessed  tissue. 

14.  Hy  not  holdinjif  the  bevel  of  the  needle  toward  the  periosteum. 

Failure  Due  to  Psychic  Condition  of  the  Patient.— Tjocal  anesthesia  will 
relieve  ])ain  produced  by  trauma,  but  it  does  not  eliminate  psychic  fear.  The 
psychic  feature  is  the  jrreatest  drawback  the  operator  has  to  contend  with,  and 
he  should,  at  all  times,  j)ractice  tact,  accuracy,  and  psychotherapy.  The  operator 
who  does  not  practice  these  principles  will  fail  many  times,  althoup:h  the  fail- 
ure may  not  be  ascribed  to  any  of  the  fourteen  factors  above  mcMitioned,  but 
may  be  due  to  the  inability  of  the  operator  to  handle  his  ])atient  properly.  The 
value  of  ])sych()theraj)y  durinjr  the  administration  of  a  local  or  jreneral  anesthetic 
cannot  be  overestimated. 

The  f()llowin<?  causes  of  failures  are  principally  due  to  the  psychic  con- 
dition of  the  patient.    ITse  every  precaution  to  overcome  them. 

1.  l^revious  experience  of  the  patient. 

2.  The  i)atient*s  fear  and  dread  of  pain. 

'],  Allowinp:  nervous  ])atients  to  see  the  hypodermic  and  needles,  instru- 
ments, other  ])araphernalia  which  should  be  conceal(»d  fnmi  vi(»w. 

4.  The  operator  or  a.ssistant  not  practicinji^  diplomacy  in  his  conversation 
relative  to  the  oj)eration,  which  may  create  distrust  and  resistance  of  the  patient. 

5.  The  oj)erator  inflicting?  pain  during?  the  initial  ])rick  of  the  needle. 
The  oi)erator  should  never  cause  the  slij^htest  pain  at  the  bej^innin^,  but 
should  always  lead  up  to  each  point,  step  by  step.  He  should  always  inject 
the  solution  rejrardless  of  the  location  of  the  needle,  if  the  slij^htest  i)ain  is 
experienced  by  the  patient. 

6.  Inform  the  j)atient  that  you  are  not  injectinjr  a  powerful  toxic  drug  like 
coeain.     Most  patients  have  a  horror  of  havinj?  cocain  injected  into  them. 

7.  If  the  operator  is  not  positive  as  to  his  modus  operandi,  patients  will 
notice  it  very  readily,  as  they  are  very  apprehensive  of  tiiese  facts  under 
such  coiulitions. 

8.  Inform  the  patient  of  the  sensiition  of  the  aj)])roachin<r  anesthesia,  and 
that  they  will  feel  the  apj)lication  of  the  instrument,  the  tooth  leaving  the  socket, 
or  the  cutting  of  the  bur,  etc.,  but  will  not  experience  pain. 

Essential  Factors  Underlying  a  Successful  Injection  of  the  Solution 

^lany  dentists  are  under  the  impression  that  the  greater  part  of  tlie  technic 
lies  in  the  solution  inj(M?ted.  This  point  is  of  great  importance,  but  it  does  not 
mean  that  the  operator  will  secure  satisfactory  results  from  the  injection,  if 
he  overlooks  any  of  the  otiier  important  factors. 

The  solution  must  be  carefully  prepared,  and  must  contain  ingredients  in 
conformity  with  the  physical  laws  and  physiological  functions  of  the  tis.siie 
cells,  and  be  near  body  temperature.  The  instrument  us<h1.  such  as  the  syringe, 
ueeille,  etc..  must  be  carefully  st»leeted  and  kept  in  pro|>er  working  condition, 
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and  by  all  means  absolutely  sterile.  The  operator  must  be  familiar  with  the 
anatomy  at  the  location  of  injection,  and  should  be  able  to  detect  any  pathologic 
conditions  which  may  exist.  The  patient  should  be  given  an  examination  and  the 
part  to  be  blocked  should  be  thoroughly  considered.  The  operator  must  not  be  too 
hasty  in  deciding  upon  the  injection  or  injections  to  use.  After  the  operator  is 
thoroughly  convinced  as  to  the  injection  he  is  to  use,  the  operative  field  should 
be  carefully  prepared. 

Not  infrequently  operators  complain  that  they  do  not  secure  good  results 
from  some  form  of  local  anesthesia.  In  these  cases  the  operator  is  usually  at 
fault,  owing  to  the  fact  that  he  has  overlooked  some  single  factor  in  the  technic 
which  has  impaired  the  desired  effect.  Many  of  these  operators  will  imme- 
diately blame  the  method  or  the  anesthetic  solution  which  they  are  using,  the 
hypodermic  syringe,  or  some  other  part  of  the  armamentarium,  w^hile  the 
failure  may  be  attributed  to  carelessness  or  incompetency  on  their  part  in  ex- 
ecuting the  technic  in  the  proper  manner. 
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paired  vitality,  he  will  require  careful  treatment.  According  to  Dr.  Rosenow 
of  Mayo  Clinic,  Dr.  Hartzell  of  the  University  of  Minnesota,  and  Dr.  Price  of 
the  National  Dental  Research  Institute,  it  is  not  advisable  to  extract  a  number 
of  teeth  at  one  sitting  if  the  patient  is  a  victim  of  focal  infection.  The  number 
of  infected  teeth  which  can  be  removed  at  one  time  should  be  determined  by 
the  apparent  resistance  of  the  patient.  It  is  often  difficult  to  determine 
which  cases  should  be  oj)erated  upon  immediately,  and  which  should  be  de- 
ferred to  some  future  time,  as  this  depends  upon  the  physical  condition  of  the 
patient  and  the  nature  of  the  operati(m.  As  previously  stated,  if  the  operation 
is  of  minor  character,  and  only  a  small  quantity  of  solution  is  to  be  injected, 
no  great  amount  of  preparation  is  required.  On  the  other  hand,  if  the  patient 
is  in  ill  health,  is  suffering  from  some  infection,  and  the  nature  of  the  operation 
warrants  it,  then  the  sam(»  general  preparations  should  be  carried  out  as  though 
a  general  anesthetic  w(»re  to  be  employed. 

It  is  not  good  practice  to  administer  a  large  (pumtity  of  anesthetizing 
solution  following  a  full  meal,  or  if  the  patient  is  not  in  a  good  physical  con- 
dition. The  operator  should  inject  as  small  a  (juantity  of  the  solution  as  possi- 
bh»  to  secure  the  desired  results.  Patients  are  in  a  very  poor  state  of  health 
and  their  resistance  greatly  lowered  if  they  cannot  tolerate  the  effects  of  one  or 
two  block  injections.  If  the  patient  is  nervous  the  administration  of  two  ten- 
grain  doses  of  bromural  given  by  mouth,  at  intervals  of  twenty  minutes,  or  seven 
or  eight  minims  of  camphorat(»(l  validol  are  reconmiended.  These  drugs  will  di- 
minish the  patient's  fear  and  a])prehensi()n  of  the  operation  and  will  in  no  way 
h)wer  his  resisting  j)ower,  but  rather  increase  it,  and  the  ])atient  is  prepared  to 
liavi*  the  n(»rv(»  blocking  injections  madi*  with  great(*r  comfort  and  ease*  than  when 
in  a  n(»rvous  state,  as  is  the  ease  many  times  wIkmi  a  pn»liminary  sedative  is  not 
admini.stered. 

It  is  good  practice  to  loosen  a  tight  neekbaiul,  and  to  see  that  the  pa- 
tient's bowels  and  bladder  are  emptied  before  several  injections  are  nmde, 
espeeially  if  a  quantity  of  solution  is  to  be  injected,  and  considerable  time 
will  b<»  consiuned  operating.  The  patient  should  be  seated  comfortably  in  the 
cliair  and  be  assured  that  th(»re  is  nothing  to  fear.  All  instrnment.s,  hypodermic 
syringes,  needles,  etc.,  should  be  out  of  view,  for  the  sight  of  these*  appliances 
will  increase  the  j)atient\s  fear. 

The  ojM'rator  should  mak(»  a  thorough  examination  of  the  j)art  to  be  operated 
upon,  and  should  immediately  know  what  injection  or  inj(»ctions  should  be 
made  in  order  to  block  the  area  in  (juestion.  The  operator  should  not  show  the 
iejLst  ht^sitancy,  as  it  must  be  borne  in  mind  that  even  if  patients  know  little 
about  our  professional  work,  th(\v  would  not  be  oblivious  of  any  hesitancy  on 
tiie  part  of  the  o])erat()r. 

Preparation  of  the  Tissue  Within  the  Oral  Cavity,— The  mucous  nu^m- 
brane  must  be  prepared  ])rior  to  making  nerve  l)l()cking  injections.  It  is  not 
possible  to  thoroughly  sterilizt*  nuicous  membrane  or  the  skin,  but  it  is  ])ossiblc 
to  destroy  a  great  many  bacteria  and  to  render  tin*  j)art  as  aseptic  as  pos- 
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silile.  If  the  intraoral  method  is  employed,  it  is  jrood  practice  to  spray  the 
tissues  within  the  oral  eavity  with  an  antiseptic,  and  an  efficient  eomiKmnd 
is  liquor  antiM'pticus  alkalinus,  which,  accordinjr  to  the  T.  S.  P..  is  as  follows: 
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.S'lV/. :     Vw  an  antiwptic  in  spray. 

After  the  antiseptic  has  been  freely  employed,  the  mucous  membrane  in 
the  refrion  of  injection  should  be  dried,  and  this  is  best  accomplished  by  us- 
in^  several  pieces  of  sterile  jrauze.  (See  Fijr.  2V.).)  A  small  artery  forcep  is 
excellent  for  holdinfr  the  ^auze  while  removiufr  the  mucus  and  saliva  and  drying 
the  mucous  membrane. 

The  author  has  used  many  different  germicidal  solutions  in  preparing  the 
mucous  membrane  for  th(?  needle,  but  has  found  none  as  efficient  as  equal 
parts  of  tincture  of  iodin  and  ethyl  alcohol.  This  gives  a  31/2  P^r  cent  solu- 
tion of  iodin  and  minimizes  the  chances  of  sloughing  of  the  mucous  membrane. 

The  formula  is  as  follows : 

U     Tincture  of  iodin   (7  per  cent.  V.  8.  P.)  30  mils. 

Ethyl  alcohol  30  mils. 

Misce. 
Siff.:     Apply  to  tiHMie  on  cotton  applicator. 

An  efTici<»nt  germicide  which  is  recommended  by  Dr.  Prinz  is: 

n     Tincture    of    iodin     (T.    S.    P.)  M  mils 

Acetone  .'JO  mils 

Siff.:     Apply  to  tiHSUo  on  cotton. 

Kfjual  parts  of  tincture  of  aconite  and  iodin  are  more  efficient  than  tinc- 
ture of  iodin  and  alcohol  in  one  respect,  namely,  the  aconite  is  endowed 
with  the  ])owcr  of  producing  slight  surface  anesthesia.  However,  the  writer  does 
not  recommend  the  addition  of  aconite  if  a  large  (piantity  of  the  solution  is  to 
be  applied,  inasmuch  as  aconite  if  a  very  jmwertul  drug,  a  vaso-dilator,  and 
some  j)atients  are  susceptil)le  to  it. 

In  addition  to  the  powerful  germicidal  action  that  iodin  possesses,  it  is 
of  great  advantage  in  preparing  the  oral  mucosa  by  outlining  the  area  of 
inj(»ction,  because  the  part  shows  a  striking  contrast  in  color  to  the  surrounding 
t  issues. 
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Tin*  author  has  eiicountrrt^d  twn  eases  in  whidi  ponsiderablf*  surface 
slouirhing  was  presnit  follow iti*,'  tin*  appliration  of  a  31^  pt*r  t'eiit  scthition  of  io- 
din,  and  a  third  case  wliieh  possessed  an  idios.Micrasy,  in  wliich  an  pxlrenir  rash 
devHoprd  within  twelve  hours  following  its  applieation.  Tli<\se  eases  are  so  rare 
that  the  operator  should  feel  little  hesitaney  in  ai>plyinc,'  an  iodin  solution  of 
3V2  percent  strrnjrth.  WIkm)  we  eonsider  the  germieidal  medieinal  preparations 
whieh  would  he  ejfieient  for  preparinj?  the  mueosa,  it  is  difReult  t(^  fin<l  one 
whieh  fulfdls  the  rerpiirements  as  well  as  tinelure  of  iodin. 

Tineture  of  iodin  is  one  of  the  most  eflfieient  g^ermieides  known  tn  niodeni 
suri^ery,  and  when  it  is  used  fui  a  surfaee  eontaining  bacteria,  it  will  (h^stroy 


Fir  219. — niu*t rating  llie  method  of  foldinef  the  gauze  whkli  i»  retained  by  artery  forceps  to  dry 
the  tiiiuei, 

them  and  leave  the  tissue  in  the  best  possible  eondition  for  repair.  A  dilution 
ut*  1  600  will  p«»nftrate  tlie  nnu'osa  for  eonstdt^rable  distaninv.  The  extra  ad<li- 
tion  of  afet4iol  is  of  value  in  re<lut'in^^  tlir  standard  liiietun*  of  ioilin,  as  is  ^^dven 
in  tin*  rnite<l  Stati's  l'harinaeo|)eia.  This  solution  should  be  fn-ely  ap|>lied  over 
a  surface  of  two  to  five  eenlimeters  in  diameter,  by  a  plrd^^rt  of  rotton  wrapt)e<l 
around  a  stuall  afntlieator,     iSi'e  Fi^i,  1*20/) 

Ft>Ilowin^  the  appli**nliou  of  the  *minieidi'.  care  nnist  be  extrciscd  ni>t  to 
pi-rtiiit  saliva  or  mneus  tu  eonie  in  eorHaet  with  tin*  surface  prepared.  Shoubl 
I  he  prcfiarrd  jjart  l»eeoine  flooded  with  saliva,  the  object  of  such  a  thorony:h 
preparation  is  eoiuitera<'ted,  and  there  is  danjrer  of  tlie  nccilh'  eari^yini;  infected 
material  into  the  deep  tissues.     Tiic  sterile  necdh*  shtiuhl  be  inserted  will)  care, 
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not  allowing:  it  to  come  in  contact  with  the  teeth  or  tonj^ue.  If  the  operator 
observes  the  least  resistance  of  the  patient  durinji:  the  insertion  of  the  needle, 
it  shoidd  not  be  forced  into  the  tissue  any  further  without  injectinjr  a  small 
qua;itity  of  the  solution  and  waiting  a  few  seconds  before  proceeding  further 
with  the  needle. 

Preparation  of  the  Skin  for  Reception  of  Needle. — An  area  at  least 
three  centimeters  in  diameter  should  be  prepared  where  the  needle  is  to 
enter  the  skin.  This  is  accomplished  by  first  applying  ether  or  alcohol,  followed 
with  tincture  of  iodin  or  any  other  efficient  germicidal  agent,  such  as  1:1000 
solution  of  bichloride  of  mercury  or  a  2  per  cent  solution  of  lysol. 


I'^ij?.   220.-    Method   (if  wra|>{>iiiK  cotton   ovvr  cntl   of   woo<k'n  applicator  in   a  conc-shai>e(l   fashion. 
/.  ApplyiuR  cotton   to  cn«l   of   applicator;   2,   rolliiiB  cotton  l)ctwccn    thumb,   first,  and  second   fingers. 

After  the  skin  has  been  prepared,  tin*  next  step  is  to  make  a  preliminary 
injection.  This  is  done  by  using  a  very  fine  sharp  needle  (28  gauge).  The  skin 
is  held  between  the  index  finger  aiul  thumb  and  steady  j)ressure  is  exerted  upon 
it  for  several  minutes.  While  the  skin  is  being  held  between  the  index  finger  and 
thumb  the  small  sharj)  needle  is  passed  beneath  the  surface  of  the  skin,  holding 
same  at  an  acute  angle  with  the  skin  surface,  while  V^  mil  of  the  solution  is 
slowly  and  continuously  injected  as  the  needle  enters  the  skin.  This  is  calkni  the 
j)relimiiuiry  injection.  It  eliminates  all  pain  that  would  accompany  the  insertion 
of  the  regular  needle  tlirough  the  skin  for  deep  injection.  Sonu'  operators  are 
of  the  impression  that  severe  pain  is  inflicted  with  the  needle  by  the  extraoral 
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method,  but  in  this  they  are  wrong.    If  the  preliminary  injection  is  made  by  the- 
teehnie  previously  given,  little  or  no  pain  will  be  experienced. 

After  the  needle  passes  through  the  skin,  it  enters  the  subcutaneous  and 
connective  tissue,  muscle,  fat,  etc.,  w^hich  are  almost  void  of  any  sensation.  If 
there  is  pain,  it  is  good  practice  to  continuously  inject  the  solution  from  the 
time  the  needle  enters  the  skin  until  it  reaches  the  proper  depth. 

Consideration  and  Comfort  of  the  Patient. — The  comfort  and  emotions 
of  the  patient  must  always  be  considered  and  respected  before,  during,  and  af- 
ter the  operation.  There  is  a  wide  variation  in  diflferent  individuals  as  to 
their  psychic  and  mental  state  and  sensibility  to  pain.  Many  individuals  com- 
plain very  little,  if  at  all,  over  factors  which  would  cause  other  individuals  to 
resist  and  complain  bitterly.  Sensibility  to  i)ain  varies  with  age,  intelligence, 
mental  state,  race,  and  culture.  One  of  the  most  important  factors  the  operator 
has  to  overcome  is  psychic  fear  while  making  a  nerve  blocking  injection  or  while 
he  is  operating.  The  anesthetist  or  operator  should  by  all  means  obtain  the  con- 
fidence of  the  patient  before  he  attempts  any  procedure.  He  should  observe  the 
pulse  and  the  physical  condition  of  the  patient,  if  he  deems  it  necessary,  with  as 
little  apprehension  on  his  part  as  possible  in  order  not  to  excite  the  patient. 
He  should  also  talk  to  the  patient  and  endeavor  to  divert  his  attention  from 
what  he  is  doing,  and  by  all  means  encourage  him  while  making  the  injec- 
tion or  performing  the  operation.  The  author  has  found  it  very  helpful 
to  give  the  patient  a  few  inhalations  of  ammonia,  or  even  a  swallow  of  water 
if  the  operation  extends  over  any  great  length  of  time.  This  seemingly  un- 
important step  in  many  cases  wards  off  an  approach  of  nausea  or  a  feeling 
of  faint ness,  and  last,  but  not  least,  psychic  conditions.  One  should  remem- 
ber that  when  an  operation  under  block  anesthesia  is  being  performed,  the 
patient  is  aware  of  everything  that  is  going  on,  and  that  all  factors  which  may 
cause  anxiety  or  nervousness  of  the  patient  should  be  eliminated.  The  appli- 
cation of  the  forceps  to  a  tooth,  or  the  curetting  of  necrosed  bone,  or  the  manip- 
ulation of  retractors  or  sponges  must  l)e  done  with  the  utmost  care. 

The  operator  who  has  been  accustomed  to  operating  under  nitrous  oxid- 
oxygen  anesthesia  is  likely,  when  first  operating  under  nerve  blocking  anes- 
thesia, not  to  be  as  careful  in  manipulating  the  various  tissues  as  he  should. 
Plenty  of  time  should  be  taken  while  making  the  block  injections,  and  the  tissues 
should  be  manipulated  in  the  gentlest  possible  manner.  Some  general  surgeons 
give  the  patient  a  newspaper  to  read  aloud  during  the  operation;  if  the  patient 
smokes  he  can  be  given  a  cigarette  or  cigar,  and  allowed  to  enjoy  himself  while 
the  operation  is  being  done.  The  object  is  to  divert  the  patient's  mind  from 
what  is  being  done,  and  if  the  operator  is  tactful  and  assuring,  little  difficulty 
is  experienced  in  this  direction. 

Attempting  to  operate  before  waiting  a  sufficient  length  of  time  to 
allow  the  tissue  to  become  anesthetized,  has  caused  failure  in  a  number  of 
cases.  It  is  the  very  beginning  of  the  operation  that  demands  both  skill  and 
diplomacy;  in  most  cases  the  patient  is  on  the  alert  and  is  a  keen  observer  of 
what  is  taking  place.    If  the  operator  inflicts  the  least  pain  in  the  beginning  of 
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the  operation,  it  may  bo  very  difficult  for  him  to  reassure  the  patient  that  it 
will  not  occur  again.  The  writer  has  observed  this  a  number  of  times  in  the 
different  dental  offices  and  clinics  he  has  visited  and  he  wishes  to  lay  great  em- 
phasis upon  this  important  point.  Take,  for  example,  a  circumscribed  area  which 
is  to  be  operated  upon,  and  which  has  been  thoroughly  blocked ;  if  the  operator 
is  gruff  and  has  not  endeavored  to  secure  the  patient's  confidence  and  proceeds 
with  the  operation,  it  is  very  evident  he  will  have  more  difficulty  than  the 
operator  who  has  blocked  the  area  successfully  and  has  obtained  the  confidence 
of  his  patient.  The  point  to  be  emphasized  is  that  positively  no  operating  should 
be  done  which  will  cause  the  least  amount  of  pain  until  profound  anesthesia  has 
been  secured.  When  the  operator  has  gained  the  patient's  confidence,  assuring 
him  that  the  operation  will  be  performed  absolutely  without  pain,  and  then 
deliberately  inflicts  pain  upon  the  patient,  that  patient  immediately  loses  con- 
fidence in  the  operator  and  his  skill. 

Only  after  the  area  has  been  tested  and  anesthesia  is  pronounced  should 
the  operator  proceed  with  the  operation,  always  assuring  the  patient  that  no 
pain  will  be  experienced.  Take,  for  example,  a  nervous  patient  who  has  been 
blocked  for  the  preparation  of  a  sensitive  gingival  cavity,  which  may  be  so  sensi- 
tive that  the  patient  fe.^ls  pain  while  brushing  the  teeth.  Before  placing  the  burr 
or  chisel  in  the  sensitive  part  of  the  cavity,  the  operator  should  break  in  the 
enamel  walls  with  the  chisel  and  at  the  same  time,  talk  to  the  patient.  We  are 
l)ositive  there  is  no  j)ain  caused  by  cutting  the  enamel,  and  the  absence  of  pain  in- 
creases the  confidence  of  the  patient.  After  proceeding  in  this  manner  the  oper- 
ator can  gently  touch  tlie  deeper  parts  of  the  cavity  with  the  bur  or  chisel,  and 
if  the  patient  sliows  the  least  sign  of  resistance,  the  operator  should  go  no 
fui'ther,  but  stoj)  and  wait  for  a  deeper  anesthesia.  If  patients  do  not  ex- 
perience pain,  they  are  in  most  cases  very  grat(»ful,  and  little  difficulty  is  en- 
countered because  they  realize  that  the  pain  has  been  taken  away,  and  will  co- 
operate in  every  way  i)ossible  to  assist  the  operator. 

Before  extracting  a  tootli,  the  operator  should  explain  to  the  patient  that 
he  will  feel  the  tooth  *Met  loose/'  so  to  speak,  or  that  he  will  feel  the  running 
of  the  l)ur  but  no  pain  will  be  experienced.  The  operator  should  not  lose  sight 
of  the  fact  that  the  patient  actually  feels  what  is  taking  place,  and  many  interpret 
f(»eling  as  pain.  The  author  has  iuid  a  number  of  patients  actually  cry  out  dur- 
ing the  extraction  of  a  tooth,  and  have  later  informed  him  that  they  experienced 
no  pain  whatsoever,  but  they  were  afraid  it  was  going  to  hurt.  Most  operators 
make  the  mistake  of  asking  the  patient,  *'Do  you  feel  thatT'  Invariably  the 
patients  will  say  they  do,  and  they  are  telling  the  truth  because  they  do  feel  the 
applieation  of  the  instrument,  but  in  reality  they  do  not  feel  pain.  What  the 
operator  sliould  say  to  them  is,  *'l  know  you  l'(»el  this,  but  it  does  not  hurt  you, 
does  it?"  This  is  an  atlirniative  suggestion  and  tends  to  eliminate  the  patients' 
idea  of  experieneing  pain.  An  error  which  the  operator  often  makes  is  to  extend 
his  H(»l(l  of  ()j>eration  beyond  the  area  which  has  been  blocked.  When  this  is 
done,  the  sudden  ]>ain  intlictt^d  causes  the  patient  to  resist,  which  may  mar  the 
successful  outcome  of  the  operation.     The  anesthetist  or  operator  should  con- 
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verse  about  some  matter  of  interest  to  the  patient  and  he  can  remark  to  his  as- 
sistant how  nieely  the  operation  is  proceeding.  The  patient  sliould  never  be  al- 
lowed to  see  the  hypodermic  or  needles  before  the  injections  are  made.  The 
assistant  should  have  them  prepared,  sterile,  and  hand  tliem  to  the  operator  at 
the  proper  time  without  being  asked.  The  operator  should  always  explain  to 
his  patient  that  the  initial  prick  of  the  needle  may  cause  the  slightest  pain. 

Dr.  Hertzler  tells  his  patients  when  they  ask  him,  that  the  pain  can  be  esti- 
mated about  *'two  mosquito  power,''  and  this  is  indeed  a  very  unique  way  of 
putting  it. 

The  reader  may  get  tlie  impression  that  the  seemingly  unimportant  things 
above  mentioned  are  not  necessary,  but  tlie  writer  is  positive  that  the  operator 
or  anesthetist  who  does  not  employ  these  tactful  methods  is  not  as  successful  as 
one  who  does  use  them.  Tt  is  remarkable  how  far  these  small  details  go  in  gaining 
and  maintaining  the  confidence  of  the  patient  and  the  successful  outcome  of  the 
operation. 

In  making  block  injections  with  ease  and  accuracy,  the  operator  must  not 
only  be  familiar  with  the  distribution  and  course  of  the  nerve  branch  he  is  block- 
ing, but  must  also  know  its  relationship  to  other  anatomic  structures  and  the 
interlacing  or  overla])ping  other  nerves. 

Experi(»nce  teaches  us  that  the  sensitiveness  of  various  structures  differs,  as, 
for  example,  the  skin  is  hypersensitive,  while  fat,  fascia,  alveolar  j)rocess,  bone, 
cartilage,  musch*  and  tendon  tissues  possess  little  or  no  sensation  and  the  synovial 
membrane,  periosteum,  p(Tidental  membrane,  etc.,  are  very  sensitive.  The  mu- 
cous nn^mbrane  of  the  oral  cavity  is  not  very  sensitive,  w-hich  is  very  advantageous 
in  making  intraoral  block  injections.  As  previously  remarked,  if  the  operator 
has  been  operating  under  a  general  anesthetic,  it  will  be  necessary  for  him  to 
change  his  modus  operandi,  tliereby  eliminating  Iris  desire  for  brilliant,  rapid 
work,  and  get  in  the  habit  of  cultivating  control,  gentleness,  patience  and  tact, 
and  give  his  undivided  attention  to  each  little  detail.  It  may  be  difficult  for  the 
beginner  to  eliminate  the  habit  he  accpiired  while  operating  under  a  general  an- 
esthetic. If  he  emi)loys  the  proper  armamentarium,  soluti(ms  and  technic  he  will 
experience  no  difficulty  in  acccmiplishing  gratifying  results  from  either  a  minor 
or  ext<»nsive  operation  under  nerve  blocking,  and  his  enthusiasm  and  success  for 
this  method  will  steadily  increase  with  his  experience. 

Preoperative  Environment. — It  is  imperative  that  the  operator  shall  have 
confidence  in  himself  before  he  attempts  to  operate,  for  if  he  is  in  doubt  the  i)a- 
tient  will  in  most  cases  become  suspicious  and  will  naturally  resist  the  operator, 
which  will  add  to  the  adverse  factors  which  may  cause  failure. 

It  was  the  privilege  of  the  writer  to  observe  two  surgical  o|)erations  per- 
formed und(»r  nerve  blocking,  and  tin*  i)atients  wen*  told  by  the  surgeon  that  if 
he  could  not  eliminate  the  j)ain  through  the  medium  of  local  anesthesia,  he 
would  administer  ether.  It  was  self-evident  right  then  and  there  that  the 
patients  lost  confidence  in  the  surgeon  and  were  laboring  under  fear  and  ap- 
prehension. In  one  of  these  cases  the  operation  was  performed  suc(M»ssfully 
under  block  anesthesia,  while  the  other  was  a  failure,  and  no  doubt  failure  was 
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due  to  th(»  fear  of  the  patient  and  not  aseribable  to  the  pain  inflicted.  This  ease 
would,  undoubtedly,  have  been  a  sueeess  had  the  proper  psychotherapy  been  eni- 
j)loyed  prior  to  operating?. 

Another  v(Ty  jioor  practice  employed  by  some  operators  is  to  plug  the  pa- 
tient's ears  with  cotton  or  to  tie  a  towel  around  the  ears  and  head  so  as  to  lessen 
the  sense  of  hearinjr.  Such  a  procedure  has  been  found  to  result  in  more  hann 
than  <?0()d,  because  it  is  almost  impossible  to  eliminate  the  sounds  altogether, 
and  the  muffled  sound  of  instruments  and  the  talking  of  the  operator  tends  to 
produce  fear.  It  is  far  better  to  obtain  the  patient's  confidence  and  assure  hiin 
that  he  will  positively  not  be  hurt,  and  back  it  up  by  accuracy,  competency,  and 
thoroughness  in  the  technic.  The  patient's  fear  of  the  operating  room  or  dental 
office,  unsoothing  words,  the  dread  of  the  operation,  or  of  having  an  anesthetic 
administered,  all  tend  to  produce  fear. 

Numerous  factors  ent(»r  the  ])re()perative  treatment,  and  one  of  the  m<w?t 
important  is  proper  environment.  The  duty  of  the  dentist  by  no  means  begins 
in  the  operating  rocmi  when  making  an  examination,  but  at  the  time  the  patient 
enters  the  reception  ro(mi.  The  diplomatic  operator  eliminates  all  adverse  factors 
through  the  medium  of  ])reoperative  environment,  and  accomplishes  his  ideal 
through  tactful  methods.  Too  much  emphasis  cannot  be  placed  upon  the  fact 
that  the  patient's  mental  condition  must  not  be  disturbed  before  the  administra- 
tion of  any  anesthetic.  This  is  most  important  for  local  anesthesia  from  the  fact 
that  the  i)atient  is  conscious  throughout  the  operation. 

The  Value  of  a  Preliminary  Sedative. — The  value  of  a  preliminary  sedative 
for  nervous,  hyf)ersensitive  patients  cannot  be  overestinuited,  as  it  ])laces  them  in 
a  r(re|)tive  mood  for  the  anesthetic  and  the  operation.  A  sedative  given  the 
patient  before  the  operation,  when  indicated,  has  been  of  great  value  to  the  writer 
in  block  anesthesia  and  oral»surg(Ty.  The  administration  of  a  s(»dative  to  pa- 
tients who  are  hyj)ersensitive  or  hysterical,  relieves  them  of  fear  or  anxiety, 
diminishes  restl(»ssness  and  allays  api)rehension. 

Dr.  llertzler  calls  this  *Mhe  removing  of  hyj)ertension  from  the  apprehen- 
sion." The  author  does  not  wisii  to  convey  the  impressio4i  that  a  sedative  is 
always  administered  prior  to  nuiking  nerve  blocking  injections,  for  this  is  far 
from  being  true,  but  is  valuable  in  those  individuals  who  are  excitabb*  and 
nervous. 

There  are  a  number  of  agents  which  can  be  employed  with  satisfaction, 
and  till*  action  and  doses  oi*  these  drugs  have  been  covered  in  Chapters  XXXV 
and  XXXVI.  Among  the  drugs  employed,  are  bromural.  validol,  sodium  and 
potassiinii  bromid,  and  chloral  hydrate,  llyosein,  morphin  and  cactin,  or  mor- 
piiin  witii  liyosrin  ran  also  be  administered,  but  the  latter  named  preparations 
are  not  advisi'd  unless  the  other  sedatives  fail  to  produce*  the  desired  results. 
The  first-named  agents  do  not  produce  as  {\o','p  a  sedative  state  as  the  latter; 
however,  in  (MM'tain  conditions  the  ()|)era1or  may  occasionally  find  need  for  the 
latter  conipoinids.  The  writer  does  not  advise  morphin  or  any  compound  con- 
taining mor|)liin  unh'ss  its  use  is  absolutely  indicated,  for  several  reasons:  Firsi, 
in   nearlv  everv  ease,  satisfactory  results  can  be  secured  from  sedative  drugs 
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which  are  not  habit-forming  and  do  not  come  under  the  Harrison  Act;  second, 
the  after-effects  are  not  so  jjrratifyingr  as  when  a  more  transient  hypnotic  is  em- 
ployed. If  morphin  is  indicated,  %  to  14  grain  should  be  administered  hypo- 
dermically  one  hour  before  the  operation.  In  addition  to  the  morphin,  1/150  to 
1  200  grain  of  atropin  or  scopolamin  can  be  given. 

In  an  article  written  by  Dr.  Crile,  published  in  Siirfjery,  Oynecology  and 
Obstetrics,  1911,  page  170,  he  states:  ** Under  the  influence  of  morpliin  and  sco- 
])olamin  no  one  is  a  coward,  no  one  is  brave,  every  one  is  in  a  neutral  state.'' 

One  of  the  most  eflReient  sedatives  to  be  used  by  the  oral  surgeon  or 
dentist  is  bromural.  This  drug  has  no  apparent  action  on  the  circulation  or 
respiration,  and  is  an  agreeable  hypnotic  and  sedative.  It  is  best  given  in  five 
grain  tablets  dissolved  in  warm  water.  The  dosage  is  ten  grains  thirty  minutes 
before  the  oj)eration,  and  repeated,  if  necessary.  The  dose  for  children  is  five 
grains,  and  n^peated,  when  necessary.  It  is  claimed  that  the  action  of  bromural 
ei*ast»s  after  from  three  to  five  hours.  This  drug  does  not  produce  after-effects 
which  are  often  present  with  mori)hin. 

Another  j)reliminary  agent  of  value  is  validol.  It  is  a  colorless  sub- 
stance, insoluble  in  water.  It  ha;^  a  mild  and  pleasant  odor.  Validol  should 
not  be  added  to  water  before  administering  it.  An  efficient  method  is  to  droj) 
s(»ven  or  eight  minims  on  a  lump  of  sugar,  as  suggested  by  Dr.  C.  Edmund 
K<»lls.  This  is  indeed  a  very  unicjue  method  of  administering  any  drug  of  this 
character,  as  it  is  very  agreeable  to  the  patient. 

Nitrous  oxid-oxyg(Mi  analgesia  is  of  great  value  in  certain  cases  as  a  pre- 
liminary agent.  If  th(»  operator  is  skillful  in  the  administration  of  this  valuable 
gt'iKTal  anesthetic  and  is  able  to  maintain  a  state  of  analgesia,  it  will  enable  him 
to  make  nerve  bloeking  injections  upon  those  patients  in  whom  scmie  preliminary 
agrnt  is  necessary,  without  waiting  tor  a  drug,  such  as  brcmuiral,  validol  or  mor- 
phin and  scopolamin  to  act.  The  author  advises  the  reader  to  study  the  action 
of  the  various  sedative  drugs  which  are  found  elsewhere  in  this  volume.  Hyp- 
notics should  not  be  employed  ])romiscu()usly  with  children. 

Again,  the  writer  does  not  wish  to  leave  the  impression  that  it  is  a 
routine  procedure  to  administei'  a  prelimiimry  agent  in  all  cases.  It  is  very 
gratifying  that  practically  all  nerve  blocking  injections,  if  the  technic  is  skill- 
fully carried  out,  can  be  niadt*  with  very  little  or  no  pain.  However,  if  the 
operator  d<»(»ms  it  necessary  to  administer  a  i)reliminary  agent,  after  observing 
the  nature*  of  the  operation  and  the  mental  state  of  the  patient,  he  should  do  so 
without  any  hesitancy. 

The  author  advises  the  administration  of  prelimiiuiry  sedatives  for  the 
following  reasons: 

1.  A  more  profound  anesthesia  is  obtained  with  a  smaller  amount  of  the 
anesthetizing  solution. 

2.  The  patient  ent<*rs  the  operating  room  or  lakes  the  dental  chair  with- 
j>ut  fear. 
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3.  The  patient  does  not  become  nervous  or  excited  while  the  operation  is  in 
progress. 

Position  of  Patient  During  Block  Injections.— The  semi-supine  position 
of  the  patient  in  the  dental  chair  during  block  anesthesia  injections  is  ad- 
vised. (See  Fig.  570.)  Upon  those  individuals  not  in  good  physical  condition, 
a  horizontal  position  is  even  preferable  to  the  semi-supine  position.  If  the  solu- 
tion is  slowly  injected  witli  the  ])atient  in  the  semi-supine  or  horizontal  pasition, 
more  solution  can  be  injected,  and  very  few  cases  of  collapse  or  syncope  will  be 
encountered.  The  credit  for  first  advising  this  position  during  block  injections 
belongs  to  Dr.  William  Shearer. 

Symptoms  Arising  During  or  Following  an  Injection.— Symptoms  mani- 
fested during  an  injection  may  be  either  local  or  general.  The  local  symp- 
toms which  may  occur  during  an  injection  can  be  enumerated  as  follows: 

1.  Local  ischemia  extending  into  the  tissue  beyond  the  part  injected. 
This  is  due  to  a  small  amount  of  the  solution  containing  the  vaso-constricting 
agent,  adrenalin  or  synthetic  suprarenin,  entering  a  small  blood  vessel  which 
contracts  the  small  arterioles  at  a  distant  point,  or  it  may  be  due  to  an  ex- 
treme diffusion  of  the  solution  and  too  rapid  absorption. 

2.  Pain  may  be  caused  by  injecting  a  solution  which  is  too  hot  or  too 
cold.    The  solution  should  be  near  body  temperature  (98.6°  F). 

3.  Local  symptoms  may  be  due  to  trauma  produced  at  the  time  of  in- 
jection, caused  from  employ injj:  a  stock  solution  which  is  contaminated  or  one 
containing  preservatives,  such  as  acids,  thymol,  etc. 

4.  Local  symptoms  may  be  due  to  injecting  the  solution  too  rapidly. 

5.  Local  symptoms  arisin*;  during  an  injection  may  be  due  to  the  solution 
injected,  or  to  its  psycholojrical  effect. 

().  The  patient  many  times  remarks  that  the  part  injected  seems  swollen 
or  hot,  this  bein^  due  to  the  approachinji:  anesthesia  and  to  the  presence  of  the 
solution  in  the  tissues. 

7.  By  injectinfr  the  solution  into  an  abscessed  or  inflamed  area. 

General  Symptoms. — Failur(\s  may  be  due  to  general  symptoms  develop- 
ing during  the  injection  and  may  be  the  result  of  one  of  the  following  fac- 
tors: 

1.  The  patient  may  possess  an  idiosyncrasy  for  either  the  vaso-constrict- 
ing agent  or  tlie  local  anesthetic. 

2.  The  symptoms  mny  be  due  to  the  injection  of  an  overamount  of  the 
solution. 

.*^.  They  may  be  due  to  the  toxic  action  of  the  aiu^sthetic  drug  or  the 
suprarenin. 

4.  The  patient's  face  may  l)reak  out  witli  cold  clammy  per.spiration,  which 
may  be  caused  by  fear  or  tlie  action  of  tlie  solution  injected. 

T).  The  patient  may  experience  a  peculiar  sensation  over  the  entire  body, 
and  esi)ecially  the  extremities,  this  being  due  to  the  absorption  of  the  solution 
injected  and  the  etfect  that  the  su|)ra renin  has  upon  blood  pressure. 
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6.  The  increased  blood  pressure  may  bo  due  to  fear  or  to  the  effect  of  the 
vaso-constricting  agent. 

7.  The  patient  may  display  symptoms  of  dyspnea  and  complain  of  full- 
ness in  the  chest,  which  is  due  to  faulty  oxygenation. 

S.  The  pulse  may  be  rapid,  which  is  due  to  fear  or  the  toxic  effect  of  the 
aiu'sthetic  drug,  or  the  vaso-constricting  agent.  In  many  cases  increased  heart 
action  is  caused  by  a])prehension  and  fear. 

The  reader  is  advised  to  read  Chai)ter  XXXVl  on  ''Syncope,  Shock  and 
Collapse.''  Also  toxicity  of  cocain,  page  227,  i)rocain,  page  241,  and  supra- 
renin,  page  271. 


CHAPTER  ZZIII 
NAMES  OF  NERVE  BLOCKING  INJECTIONS 

THE  INJECTION  TAKES  ITS  NAME  FROM  THE  NERVE  BRANCH 

BLOCKED 

A.  Ophthalmic  or  First  Division:    Deep  Nerve  Blockings 

1.  The  lateral  orbital  injection  for  blocking  the  frontal,  nasal  and  laeh- 
nioidal  nerves. 

2.  Median  orbital  injection  for  blocking  the  anterior  and  posterior  eth- 
moidal nerves. 

13.  Blocking  the  frontal  nerve. 

4.  Blocking  the  supraorbital  nerve. 

5.  Blocking  the  supratrochlear  nerve. 

6.  Blocking  the  supraorbital  and  supratrochlear  nerves  with  one  injec- 
tion. 

7.  Blocking  the  nerve  supply  of  the  frontal  sinuses. 

8.  Blocking  the  nerve  supply  for  operations  upon  the  seal]),  forehead  and 
cranium. 

B.  Superior  Maxillary  or  Second  Division  of  the  Fifth  Cranial  Nerve 

9.  Blocking  the  second  or  superior  maxillary  division  of  the  fifth  cranial 
nerve  by  the  intraoral  method.     (Author's  method.) 

K).  Blocking  the      interhicing  or  overlapping  branches  of  the   superior 
maxillary  or  second  division  of  the  fifth  nerve. 

11.  Blocking  the  second  or  superior  maxillary  division  of  the  fifth  cranial 
nerve  by  the  extraoral  method. 

12.  Blocking  the  second  or  maxillary  division  of  the  fifth  nerve  by  the 
orbital  route.     (Matas  method.) 

V'].  Blo(*king  the  posterior  superior  alveolar  nerve. 

14.  Blocking  the  interlacing  or  overlapi)ing  branches  from  the  posterior 
superior  alveolar  nerve. 

15.  Blocking  the  middle  superior  alveolar  nerve  by  the  infiltration,  periph- 
eral or  terminal  method. 

1().  Blocking  the  upper  first  molar  by  the  infiltration  or  terminal  method. 

17.  Blocking  the  upper  first  bicuspid  by  the  terminal  or  infiltration  method. 

18.  Blocking  the  upper  second  bicuspid  by  the  terminal  or  infiltration 
method. 

19.  lUocking  the  middle  superior  alveolar  nerve  which  supplies  the  two 
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superior  bicuspids  and  first  molar,  alveolar  process  and  buccal  structures  by 
the  intraosseous  method. 

20.  Blocking  the  interlacing  or  overlapping  branches  connecting  with 
the  middle  superior  dental  nerve  by  the  intraosseous  method. 

21.  Blocking  the  middle  superior  alveolar  nerve  for  the  upper  first  molar 
by  the  intraosseous  method. 

22.  Blocking  the  middle  superior  alveolar  nerve  for  the  upper  first  bicus- 
pid by  the  intraosseous  method. 

2.*3.  Blocking  the  middle  superior  alveolar  nerve  for  the  upper  second  bi- 
cuspid by  the  intraosseous  method. 

24.  Blocking  the  infraorbital  nerve  and  terminal  branches  and  the  an- 
terior superior  alveolar  nerve. 

25.  Blocking  the  interlacing  or  overlapping  branches  in  the  infraorbital 
region. 

26.  Blocking  the  interlacing  or  overlapping  branches  of  the  anterior 
superior  alveolar  nerve  l)y  combined  infraorbital  and  intraosseous  injections. 

27.  Blocking  the  anterior  superior  alveolar  nerve  by  the  insufflation 
method. 

28.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  cuspid 
by  the  infiltration,  terminal  or  subperiosteal  method. 

29.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  lateral 
incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

30.  Blocking  the  anterior  superior  alveolar  nerve  for  the  upper  central 
incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

31.  Blocking  the  anterior  and  middle  superior  alveolar  nerves  for  the 
ui>per  cuspid  lateral  and  first  bicuspid  teeth  by  the  tenninal,  infiltration  or 
.subperiosteal  method. 

32.  Blocking  the  anterior  and  middle  sui)erior  alveolar  nerves  for  the 
central,  lateral,  cuspid,  first  and  second  bicuspid  teeth  by  the  terminal,  infil- 
tration or  subperiosteal  method. 

33.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
ui)per  central  incisor  by  the  terminal,  infiltration  or  subperiosteal  method. 

34.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  centrals  and  laterals  by  the  terminal,  infiltration  or  subperiosteal  method. 

35.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  six  anterior  teeth  by  the  terminal,  infiltration  or  subperiosteal  method. 

36.  Blocking  the  anterior  superior  alveolar  nerve  for  the  u])per  cuspid, 
lateral  and  central  incisor  teeth  by  the  intraosseous  method. 

37.  Blocking  the  upper  right  and  left  anterior  superior  alveolar  nerves 
for  the  upper  six  anterior  teeth  by  a  single  intraosseous  injection. 

38.  Blocking  the  right  and  left  anterior  superior  alveolar  nerves  for  the 
upper  six  anterior  teeth  by  two  intraosseous  injections. 

31).  Blocking  the  ant^^rior  superior  alveolar,  infraorbital  nerve  and  its 
terminal  branches  bv  the  extraoral  method. 
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40.  Blocking  the  interlacing  or  overlapping  branches  of  the  infraorbital 
nerve  and  anterior  superior  alveolar  nerve  by  an  extraoral  infraorbital  in- 
jection. 

41.  Blocking  the  right  or  left  region  of  the  superior  maxillary  bone  and 
other  tissues. 

42.  Blocking  the  anterior  palatine  nerve  at  the  posterior  palatine  foramen. 

43.  Blocking  the  interlacing  or  overlapping  branches  of  the  anterior 
palatine  nerve. 

44.  Blocking  the  anterior  palatine  nerve  anterior  to  the  posterior  pala- 
tine foramen,  such  as  lingual  to  the  upper  first  and  second  bicuspids,  first, 
second,  and  third  molars. 

45.  Blocking  the  lingual  nerve  supply  to  the  upper  cuspid,  by  injecting 
the  solution  lingual  to  the  apex. 

46.  Blocking  the  nasopalatine  nerves  at  the  anterior  palatine  foramen. 

47.  Blocking  the  tissues  lingual  to  the  upper  six  anterior  teeth. 

48.  Blocking  the  nasopalatine  nerve  to  the  lingual  of  the  central  incisor. 

49.  Blocking  the  nasopalatine  nerve  to  the  lingual  of  the  central  and 
lateral  incisor  teeth. 

50.  Blocking  the  terminal  or  overlapping  branches  of  the  naso  and  an- 
terior palatine  nerve  lingual  to  the  upper  cuspid  tooth. 

51.  Blocking  the  upper  sixteen  teeth,  alveolar  process,  buccal  and  labial 
structures  with  two  intraoral  second  division  injections  and  two  intraosseous 
injections. 

52.  Blocking  the  upper  jaw,  including  all  the  teeth,  alveolar  process  and 
bone ;  including  both  the  inner  and  outer  nerve  loops  by  a  right  and  a  left  in- 
traoral, second  division  injection. 

53.  Blocking  the  right  and  left  posterior  superior  alveolar  nerves  in  eon- 
junction  with  intraosseous  anesthesia. 

54.  Blocking  a  single  tooth  by  the  intraosseous  method. 

55.  Blocking  various  areas  by  the  intraosseous  method. 

C.    The  Mandibular  or  Third  Division  of  Fifth  Cranial  Nerve 

56.  Blocking  the  mandibular  or  third  division  of  the  fifth  nerve  by  the 
extraoral  method. 

57.  Blocking  the  interlacing  or  overlapping  branches  following  an  extra- 
oral  third  division  injection. 

58.  Blocking  the  inferior  dento-lingual  nerves  by  the  intraoral  method. 

59.  Blocking  the  inferior  dental  nerve  separately  from  the  lingual  nerve 
by  intraoral  method. 

60.  Blocking  the  lingual  nerve  separately  from  the  inferior  dental  nerve 
by  intraoral  method. 

(H.  Blocking  tlie  interlacing  or  overlapping  branches  following  the  in- 
ferior dento-lingual  blocking. 
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62.  Blocking  the  inferior  dento-lingual  nerves  in  children. 

63.  Blocking  the  inferior  dento-lingual  nerves  by  the  extraoral  route. 

64.  Blocking  the  long  buccal  or  buccinator  nerve  buccal  to  the  lower 
second  and  third  molars. 

65.  Blocking  the  long  buccal  or  buccinator  nerve  to  the  posterior  and 
inferior  of  the  opening  of  Stenson's  duet. 

66.  Blocking  the  mental  and  incisive  nerves  at  the  mental  foramen  by 
the  intraoral  route. 

67.  Blocking  the  mental  and  incisive  nerves  by  the  extraoral  route. 

68.  Blocking  the  soft  tissues  within  the  oral  cavity  by  the  circular  or 
regional  method. 

69.  Blocking  the  tissues  by  the  submucous  method. 

70.  Blocking  the  tissues  by  the  subperiosteal  method. 

71.  Blocking  a  single  tooth  l)y  the  subperiosteal  method  by  holding  the 
needle  parallel  to  the  long  axis  of  the  tooth. 

72.  Blocking  the  tissues  by  the  subperiosteal  method  by  holding  the 
needle  parallel  to  the  occlusal  plane  of  the  tooth. 

73.  Blocking  the  lingual  nerve  supply  in  the  region  of  the  two  h)wer  bi- 
^Mispid  teeth. 

74.  Blocking  the  lingual  nerve  branches  situated  to  the  lingual  of  the 
four  lower  incisor  teeth. 

75.  Blocking  the  ten  lower  anterior  teeth  for  exodontia  or  other  surgical 
operations  which  involve  the  lingual  structures. 

76.  Blocking  the  ten  lower  anterior  teeth  for  dental  operations  not  in- 
volving the  lingual  structures. 

77.  Blocking  the  lower  central,  lateral,  cuspid,  fir.st  and  second  bicuspid 
teeth  for  dental  operations  not  involving  the  lingual  structures. 

78.  Blocking  the  lower  central,  lateral,  cuspid,  first  and  second  bicuspid 
teeth  for  exodontia  or  other  surgical  operations  including  the  lingual  struc- 
tures. 

79.  Blocking  the  lower  cuspid  tooth  for  operative  dentistry. 

80.  Blocking  the  lower  cuspid  for  exodontia  or  surgery. 

81.  Blocking  the  region  of  the  lower  teeth  on  the  entire  side,  across  the 
median  line  including  all  teeth,  buccal  and  lingual  tissues,  from  the  lower  third 
molar  to  the  lower  second  bicuspid  on  the  opposite  side. 

82.  Blocking  the  lower  sixteen  teeth,  alveolar  process,  a  portion  of  the 
lower  jaw,  buccal,  labial  and  lingual  structures. 

83.  Blocking  the  incisive  nerve. 

84.  Blocking  the  interlacing  or  overlapping  branches  accompanying  the 
incisive  injection. 

85.  Unilateral  blocking  to  median  line  using  incisive  injection. 
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D.  Blocking  for  Various  Operations 

'sv   r*l  '-kinjr  for  operations  upon  the  cranium,  dura  mater,  and  brain. 

^'    Iv.x-kinir  for  tonsillectomy.     (Author's  deep  bloek  method. ) 

N>.  Bl».vkin*r  the  nerve  supply  of  the  superior  maxillarj-  bone  for  maxil- 
ii-;    >;:::;>  operations  by  the  extraoral  method. 

S'^  lUoekin^  the  nerve  supply  of  the  superior  maxillary  bone  for  maxil- 
\t-y  x-ruis  operations  for  the  intranasal  method  of  operating. 

vK\   BliH-kinjr  the  lower  cuspid  for  exodontia  or  surgery. 

^*l  Blocking  the  second  division  of  tlie  fifth  nerve  by  the  extraoral  methcd 
'  ^*-  ^iKixillary  sinus  operations. 

i^-.  Blocking  the  upper  jaw  by  combining  the  second  division  with  the 
:!tiaorbital  injection. 

1^'».  IMocking  the  nerve  supply  for  the  resection  of  th?  superior  maxil- 
Uiry  boue. 

m.  Blocking  the  nerve  supply  for  apicoectomy. 

l^^.  l>lockiiig  the  nerve  supply  for  alveolectomy. 

\H\.  r>locking  the  nerve  supply  for  operations  situated  in  the  sofi  tissues 
forming  the  floor  of  the  mouth. 

1)7.  Blocking  the  nerve  supply  for  surgical  oi^erations  upon  the  lower 
jaw. 

!)S.  Blocking  the  nerve  supply  for  operations  upon  the  tongue. 

JlJl.  Blocking  the  nerve  supi)ly  for  operating  various  tumors  siluaJctl 
u]Mn\  th(»  fac(»  or  within  the  oral  cavity. 

100.  Blocking  the  (iassei-ian  ganglion  in  treatment  of  tic  douloureux. 

101.  Blocking  the  (iasserian  ganglion  for  major  operations. 

102.  Blocking  the  sphenopalatine  ganglion  for  tic  douloureux. 

1(K,.  Blocking  the  infraorbital  nerve  and  facial  branches  for  harelip  op- 
eration in  adult. 

104.  Blocking  the  nerve  supply  for  cleft  palate  operation  in  adult. 

105.  1  Mocking  the  nerve  supi)ly  for  goiter  operations. 

10().  Blocking  the  nerve  su])i)ly  for  fractures  of  the  jaws. 

107.  IMocking  the  nerve  sui)ply  for  plastic  surgery  of  the  face. 

108.  Blocking  the  cervical  plexus  for  goiter  operations. 

101).  Blocking  the  nerve  supply  for  operations  upon  and  within  the  ear. 

110.  Blocking  the  small  occipital  nerve. 

111.  Blocking  the  trreat  occipital  nerve. 

112.  l»b)cking  the  auriculotemporal  nerve. 

11)1.   l>lockiiig  the  pharynireal  i)lexus  for  tonsillectomy. 
114.  Blockintr  th(»  tonsillar  plexus  for  tonsillectomy. 

llf).  P»]ockinir  the  anterior,  middle  and  ])osterior  palatine  branches  of 
.Me<-kel's  ganglion  for  tonsillectomy. 

llli.   Blocking  the  superior  laryngeal  nerve. 
117.   Blocking  the  glossopharyngeal  nerve. 
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E.  Miscellaneous  Methods 

118.  Terminal,  peripheral  or  infiltration  method. 

119.  Sehleieh's  infiltration  method. 

120.  Bloekinjr  the  terminal  or  peripheral  nerves  by  the  peridental  method. 

121.  Pressure  anesthesia. 

122.  High  pressure  anesthesia. 

123.  rireular  or  rejfional  method  of  anesthesia  by  the  intra-  and  extra- 
oral  methods. 

124.  Intravenous  method  of  produeingr  anesthesia. 

125.  Intraarterial  method  of  producing:  anesthesia. 
12fi.  Spinal  anesthesia. 


CHAPTER  XXIV 

BLOCKING  THE  BRANCHES  OF  THE   FIRST   OR   OPHTHAL- 
MIC  DIVISION  OF  THE  FIFTH  NERVE 

The  anatomy  of  this  nerve  y)ranch  has  already  been  covered  in  Chapter 
VII.  Branches  of  the  ophthalmic  division  which  supply  the  contents  of  the 
orbit  and  forehead  with  sensation  can  easily  be  blocked.  In  addition  to 
blocking  the  branches  of  the  ophthalmic  divisions,  such  as  the  supraorbital 
and  supratrochlear,  the  operative  field  should  be  circuminjected  for  opera- 
tions upon  the  scalp  and  forehead.  The  ophthalmic  division  divides  into  three 
branches,  which  are  the  frontal,  lachrymal  and  nasociliary;  therefore,  its 
branches  are  blocked  instead  of  the  ophthalmic  division  itself. 

The  blocking  of  the  supraorbital  and  supratrochlear  branches,  as  they 
pass  out  of  the  orbit  over  the  supraorbital  margin,  is  given  on  page  743; 
therefore,  the  deep  block  injections  in  the  orbital  cavity  itself  will  be  dis- 
cussed. At  this  time  it  is  very  essential  for  the  reader  to  familiarize  him- 
self with  the  osteology  of  the  orbit,  which  is  given  on  page  408.  The  naso- 
ciliary branch  of  the  ophthalmic  division  enters  the  orbit  through  its  apex 
and  innervates  the  eye.  It  also  gives  off  two  branches  which  are  called 
the  anterior  and  posterior  ethmoidal,  which  pass  into  their  respective  foramina. 
The  other  two  large  divisions  of  the  ophthalmic  are  the  lachrymal  and  frontal, 
which  are  given  off  outside  the  apex  of  the  orbit.  The  surface  of  bone 
which  makes  up  the  orbit  in  the  region  of  these  l)ranches  is  very  suitable 
for  deep  block  injections,  inasmuch  as  the  wall  of  the  orbit  is  an  excellent 
guide  in  directing  the  needle  toward  the  apex  of  the  orbit  by  forcing  the 
needle  backward  in  constant  contact  with  the  periosteum  covering  the  bone. 
The  lateral  wall  and  the  superior  portion  of  the  median  wall  is  very  smooth 
and  is  i)ractica]]y  straight,  which,  as  previously  stated,  is  excellent  for 
guiding  the  needle  into  its  proper  location.  While  inserting  the  needle,  the 
])()int  should  always  be  kept  in  contact  with  the  bone,  and  if  this  is  done, 
there  will  be  no  danger  of  injuring  any  of  the  contents  of  the  orbital  cavity. 
The  nerves  of  the  ophthalmic  division  are  blocked  by  a  lateral  and  median 
()rl)ital  injection. 

THE  LATERAL  ORBITAL  INJECTION.    BLOCKING  THE  FRONTAL  AND 
LACHRYIVIAL  NERVES   (BRAUN  ROUTE) 

iVfter  the  skin  has  been  aseptically  treated  and  a  preliminary  injection 
is  made,  the  skin  is  punctured  at  a  point  two  millimeters  above  the  external 
canthus  of  the  eye  with  the  deep  block  needle,  which  is  twenty-two  gauge 


BLOCKING    BRANCHES    OF   OI'MTHALMR"    filVISlON    OF    FIFTH    NKRVK 

and  sixty  millimefors  long.  (See  Fi^r.  22L)  The  iniHeture  point  is  situated 
near  tfie  suture  formed  liy  the  juiietiou  of  the  uuilar  and  frontal  hone» 
The  jjoint  of  the  needle  strikes  the  prricistfum  ou  the  medial  surfaee  of  the 
rotmded  l>nue  whieh  ftirms  the  lateryl  orbital  mat  ^; in,  and  it  shrnild  be 
kept  in  close  cnntaet  with  the  periosteum.  The  needfp  is  hehl  in  a  hori- 
zontal position  until  its  point  strikes  the  periostiMun  eovertn»j:  the  medial 
surface  of  the  lateral  orbital  marj^in,  and  then  it  is  directed  toward  the  median 
line  followintr  the  periostenm.  and  it  should  as-stnue  an  an»j:le  ut  about  45  de- 
grees  toward  the  median  line.    As  the  needle  is  foref'd  hackwai'd  and  sH^jhtly 


1 


Fig,    221. — Ttic   lateral   orbital    inietiM n        Jir   n^rilk   is  inserted!   iiitr>  the    ^kin    at    a   |mini 
meters   above   the    cxternnl    canlbu«   of    ibc   rye.      (See    Fig.    222    for   position    of    needle    during 


two    milli* 
iitijccli«>!ij 


downward  alonsr  the  lateral  wall  of  the  orttit  to  an  a|iproximate  depth  of 
three  and  a  half  ceiititneters,  tin*  needlr  point  will  encounter  the  distal  htn-- 
<li*r  of  the  snjierior  rn-hital  tissurr  (sphi*notdiil )  in  the  su)jeriof  wall  of  tlie 
orfot  M'liich  will  prevent  the  netHlle  from  Iiein^  inserteil  furtfier  t>osteriorly. 
•  See  Fitr.  22H.)  This  hone,  which  is  struek  by  tlo'  point  of  the  needle,  is  the 
outer  end  of  the  suiH*rior  lU'lutal  fi.ssure  which  in  most  cases  will  prevent 
the  aeedh'  from  passing:  [josteriorly :  however,  if  the  superior  (O'hital  fissure  is 
wry  hirtre,  (here  is  some  ilauf^a^*  of  the  needle  ciderinfj:  the  cranial  cavity 
if  it  is  farced  too  far  distally. 

According  to  Alien,  the  distance  bi'twcen  the  lateral   portion   of  I  he  su- 
perior nrhital   fissure   and   the   lateral   orbital    aiari^in   varies   froai   27    to  40 


374 


nU^CK    ANESTHESIA    AND    ALUKD   SUBJECTS 


mm.  tile  tivoriii^e  beiiitr  *>i,5  mm.  If  tlie  iieedlt?  assumes  an  upward  direct iou, 
the  point  will  strike  the  lesser  wifipj  nf  the  sphenoid  buiie  and  wonhi  he  in 
close  contact  with  ttie  <jptie  ner\  r  ■  thcrefcn-e,  ^vmt  f^are  shouhi  Ite  taken 
in  direct  in  ti  the  jiet'iih*  sljiihlly  duwiiwanl  from  thr  pnneture  prtiiit. 

Average  Depth  of  Needle. — In  siimmin*^  np  the  almve  measurementi^,  the 
author  advises  that  th(^  needU*  shuid*!,  in  thi-  average  case,  he  inserted  only 
to  a  depth  of  3  eui.  I'ur  the  piirpiisc  of  pnidueing  bh>ck  anesthesia. 

Amount  of  Solution  Injected. — Three  mils  uf  a  2  per  cent  proeain  supra- 


Fig.  222, — The    lateral    orbilal    injecrion.      llluntratinp   positirni   «f   the    nectllc   iJttririK   injitclian, 


renin  Ringer  solution  is  slowly  injected,  and  it  is  well  to  work  the  needle  hack 
and  forth  through  a  distance  of  2  or  3  mm.  while  injecting  the  solution. 

Structures  Anesthetized. — This  injection  blocks  the  lachrymal  and  frontal 
nerves  and  is  suftieient  for  operations  on  the  orbit  or  frontal  sinns.  Atten- 
tion is  called  to  tfn?  fact  that  the  frontal  nerve  divides  into  the  supraorlntal 
and  supratrochlear  branches,  and  in  case  this  deep  iujcrtiou  is  made,  it  is 
not  neees.sa ry  to  inject  the  latter  namctl  nerves,  as  tliey  pass  over  the  supra- 
orbital margin.  The  frontal  nerve  is  blocketl  before  the  supraorbital  and  supra- 
trochlear branches  are  given  off. 

Time  to  Wait  For  Anesthesia.— A  profound  anesthesia  is  obtained  in  from 
five  to  ten  minutes. 


BIXICKINO   BRANCHES   OF   OPHTHALMIC    DIVlSlOX    ttF    FIPTl!    NCKVi: 


MEDIAN  ORBITAL  INJECTION  FOR  BLOCKING  THE  ANTERIOR  AND 
POSTERIOR  ETHMOIDAL  NERVES  (PEUCKART  ROUTE) 

This  (li'<'[>  injeelion,  wliirli  is  mmh^  on  the  nuMlian  siih'  of  tlu'  arlMt. 
blocks  Ihr*  ethmoid  ill  nerve  1)  ran  dies  wliieh  supply  thi*  spheiinitinl  iiii<l  fri>nfal 
sirnises  and  niueous  rnenihrane  of  the  erihrifoi'in  plate  of  the  ethmoid  hone. 
Branelii^s  are  alstt  dislrilniled  In  ihe  eartilaii:e  and  skin  tA*  the  ti]>  of  the 
nose,  LJranehes  also  supply  the  superior  and  anterior  parts  of  tlie  nasal 
mueons  mendirane  with  sensation, 

Befcn'e  (*overin^'  the  teehnie,  the  neeessary  landmarks  will  he  i^iven.  If 
a  horiztnital  line  is  drawn  altni*^'  the  iinier  wall  of  the  orhital  eavity  extending 


Ftg.   22J. — Poaitioii  of  iiec?dlcr<i    Uh    iIh     !itj     ,i     i-i-i    furdlial   orlirial   tnirciirns. 
1,  fiPcilIc  fur  medial  orbital;  2,  tiecdlc  for   lateral  orijil.tl.   J.  uiEirimr  urbilnl   fis^jriirr;   4,  optic  forarncn. 

frf>!n  the  optit*  foramen  to  the  root  of  the  nose,  it  will  he  fnnnd  that  this 
line  passes  ihrouf^di  the  anterior  and  posterior  elhmoidal  ftn-aniina.  The 
reader  at  this  point  shtmhi  refer  to  the  osteolo^jy  of  the  orbital  eavity  whieh 
has  iieeii  driven  an  pajre  4tlH. 

Teclinic  for  Median  Orbital  Injection. — The  te<thnie  for  the  median  orbit  a! 
injeetion  is  as  follows:  After  treating  the  skin  aseptically,  a  small  qunntity 
t»f  the  anestbetie  solution  is  injeeted  into  the  skin  at  the  point  of  puneture, 
thereby  iirodneinnr  a  wheaL  The  nerve  Idoekinpf  needle  is  now  employed,  wdiieh 
is  22  Kiintre,  antl  t>t)  nirti.  loni;.  The  puncture  point  is  loc^ated  on  a  level  wifh  the 
root  of  the  ntise.  and  the  needle  is  in  enntaet  with  the  iieriosteurn  envering  the 
itnier  orbital  margin.  The  neetlle  is  foreed  tbrtiu^^b  the  skin,  Ktrikinjjj  the 
inner  <*rbilal  margin,  holdiujLr  tlie  fn-edle  in  l>oth  a  sa!J:ittal  and  horizontal 
plane.     It  is  now"  foreed  backward  along  the  inner  wall  of  the  orbit  at  the 
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jimction  of  the  upper  and  inner  wails,  eare  beiiifj:  takdi  tu  keep  the  point  of 

the  needle  in  contact  with  the  periosteum. 

Amount  of  Solution  Injected.— The  approximate  distance  between  the 

inner  orbital  margin  and  the  anterior  ethmoidal  foramen  is  2  eni-^  and  at 

/a^^^m^ --'  '^'^i 

^^Hl^^f^ 

f^^^^^^^^H 

K 

A       f^' 

^k           "W^- 

^^^H^ 

Fig.  124. — Lateral   and   tiit'dial   orbital  injections. 
L   lateral   orbiui;    2,   medial   orbital. 

this  point  two  mils  of  a  two  per  cent  proeain  siiprarenin  KiuLrer  snhition  is 

injected. 

Structures  Anesthetized.— Tlie  bloekinp:  of  the  anterior  ethmoidal  nerve 

will  anesthetize  the  nuieous  membrane  linint(  the  ^ulterior  and  superior  parts 

of  the  nasal  fossa;  nasal  septum;  anteritn-  inferior  part  of  the  nose;  anterior 

half  of  middle  n 

leatus  and  turbinate  bone;  anterior  half  of  t 

he 

inferior  meatus 
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find  turbinate  hone;  anterior  lateral  part  of  uall  of  nasal  fossa;  anterior 
etlnnoidiil  cells;  and  frontal  sinus.  If  tlie  reader  ^vill  refer  to  the  deseription 
of  the  anteriftr  ethmoidal  nerve,  as  is  found  on  pajre  iS4,  he  will  see  this 
nerve  ^^ives  olY  nn  intranasal  sectitni  whieli  is  again  <livided  into  external 
and  internal  hrantdies  whi^-h  arc  bloeked  \iy  tins  inject icni  as  set  forth  above. 

Time  to  Wait  for  Anesthesia*— The  time  to  wait  for  anesthesia  following 
injeetiitn  varies  from  five  Ut  ten  niirnttivs. 

Blocking  the  Posterior  Ethmoidal  Nerve.— After  injeetiu}^  the  solution  to 
bloek  the  anterior  ethmoidal  nerve,  if  it  is  desired  to  also  block  the  posterior 


Fig.  225.^-The  mcdia.1  orbital  inject  ion.     The  skin  le  punctured  on  a  level  t>f  the  ro«t  of  ihi-   nose. 

ethmoidal  nerve,  thr  ne*ille  is  ntnv  forced  W^  *'T^^-  fartht-r  j>osteriorly  abnij: 
the  medial  wall  of  the  co-bit.  The  avt*ray:e  distance  l)et\vcen  tlie  anterior 
and  posteritn-  ethmoidal  nerves,  as  they  i)ass  out  of  their  respective  ftn^aniina, 
is  one  and  a  halt"  eentiinelers;  the  distant'c  from  the  irnu'r  (ni)ital  marjjjin 
to  the  anterior  el  Inn  old  a  1  nerve  is  2  cm.,  and  the  distance  l>etween  the 
two  foramina  is  approxinuitely  lU  em.:  theridon\  the  total  «lislanec  whicli 
the  n(*eillo  is  inserted  tu  bloek  the  poster ico'  etlunoidal  nerve  is  SlU  em. 

Amount  of  Solution  Injected,- The  amcnnit  nf  solution  injeeted  for  bloek- 
in^r  tlie   |instcrior  cthnnndal   nerve   is  two   mils. 

Time  to  Wait  for  Anesthesia  and  Structures  Anesthetized.— Anesthesia  is 
produerd  in  from  tive  to  ten  minutes  in  tlie  mucous  memlvrane  of  the  sphenoidal 
sinus  and  posterior  ethmoidal  cells. 
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Great  luiiv  shouUl  \w  exercised  nut  to  uisert  tin*  iiecnlU'  too  far  posteriorly 
ill  view  of  tlie  faet  that  the  optic  nerve,  as  it  eraeri^cs  from  the  crariiiil  eavily 
throu|L,'h  tlie  o]»tit*  forameiL  Is  on  n  direr!  Vine  wiHi  the  ncedh'.  The  aveniji^e 
distaiiee  hi^tweeii  llie  opiie  nerve  as  it  confers  the  orl)ital  eavity  through  the 
nptie  toniiiieii  and  tlie  inne!'  orliital  marj^in  is  4  enr.  Tlje  needle  sfujuhl  not  he 
iuserftHJ  to  a  jLrreatPi  d*'pth  than  -»  na.  ho  as  to  make  sih'<'  tliat  il  ilors  not  enter  tlie 
retrioti  it(  the  optie  nerve.  Tlie  posterior  etlnnoidal  foianieii  is  loeated  from  ^l^ 
to  4  em.  from  the  irnier  orhital  margin,  hot  inasniiieii  as  it  laight  prove  a  danger- 


Kig.    226,— The  medial    orhital    injrciion.     The    needle    if    extended    liAckward    along   ihc    intiier   waH    uf    the 
orbit   and    iltust  rales   ibe  correct   position   during   in  j  eel  ion. 


ous  procedure  to  insert  the  in'edli^  into  the  region  of  tlie  optie  nerve  as  it  passes 
out  of  the  optie  foramen,  it  is,  therefore,  advisahh*  to  make  tin-  niaximnm  depth 
3  cm.  Even  if  the  injection  is  made  anterior  to  the  posterior  I'tlnnoidal  forann^n, 
the  sohition  will  reaeii  ttn>  posterior  ethmoidal  nerve  hy  infiltration  and  will  pro- 
dnee  the  desired  result.  The  ainunnt  of  solntion  injretetL  as  set  forth  ahove,  is 
Uvo  on  Is,  and  if  deposited  from  5  to  S  mni,  anteri<»r  to  the  loeation  of  the 
nerve,  the  solntitni  will  intillrate  through  the  orhital  tissues,  therehy  reach- 
ing the  nerve  itself. 

Following  the  medial  or  lateral  orhital  injections  a  small  hematoma  may 
occasionally  occur  in  the  connective  ti.ssuc  and  fat  which  are  located  in  the 
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region  where  the  solution  is  deposited.  The  injecting  solution  should  not 
contain  more  than  1/3,200  of  a  grain  of  suprarenin  per  rail,  because  the 
vaso-constriction  may  produce  anemia  of  the  optic  nerve.  The  anesthetic 
content  itself  will  act  upon  the  optic  nerve,  but  its  effects  are  only  transient. 
Jassenetcky  reported  a  case  of  amaurosis,  which  was  temporary  in  char- 
acter, following  a  block  injection  for  empyema  of  the  frontal  sinus.  How- 
ever, he  attributed  the  condition  to  inflammatory  edema  and  infection,  and 
believed  the  injection  itself  had  nothing  to  do  with  the  inflammation. 


CHAPTER  XXV 

TECHNIC  FOR  BLOCKING  THE  SECOND  DIVISION  OF 
FIFTH  NERVE  AND  ITS  BRANCHES 

BLOCKING  THE  SUPERIOR  MAXILLARY  OR  SECOND  DIVISION  OF 
THE  FIFTH  CRAIHAL  NERVE 

There  are  three  methods  or  routes  employed  for  blocking  this  large  nerve 
trunk,  which  are:     1.  Intraoral.     2.  Extraoral.     3.  Orbital. 

The  author  will  not  endeavor  to  describe  here  the  detailed  anatomy  of 
this  nerve  trunk  and  its  relationship  to  other  structures,  but  he  refers  the 
reader  to  Chapler  VII  on  the  **Nervus  Trigeminus.**  However,  it  is  very 
essential  at  this  time  to  repeat  some  of  the  most  important  points  relative  to 
this  large  nerve  trunk. 

The  nervus  maxillaris,  or  second  division,  passes  anteriorly,  slightly 
inferiorly  and  laterally,  from  the  Gasserlan  ganglion  through  the  middle  fossa 
of  the  skull  within  the  cranial  cavity,  making  its  exit  through  the  foramen 
rotundum,  which  is  located  in  the  greater  wing  of  the  sphenoid  bone.  (See 
Figs.  40,  41,  42,  48,  49,  51,  60,  61.)  This  nerve  is  situated  outside  the  dura  mater 
and  is  composed  entirely  of  sensory  nerve  fibers.  After  it  emerges  from  the 
foramen  rotundum  it  enters  the  pterygoid  fossa.  (See  Figs.  64  and  65.)  After 
it  traverses  the  su[)erior  part  of  this  fossa,  it  takes  a  lateral  course  and 
forms  a  slight  curve,  then  it  enters  the  sphenomaxillary  fossa,  and  after 
passing  through  this  fossa,  it  passes  anteriorly  and  slightly  laterally,  entering 
the  sphenomaxillary  fissure  (inferior  orbital  fissure)  which  is  situated  in  the 
posterior  inferior  floor  of  the  orbit.  It  enters  the  orbit  through  the  infra- 
orbital fissure,  at  which  place  it  receives  the  name  of  infraorbital  nerve.  (See 
Figs.  40,  42,  49,  51.)  After  traversing  the  infraorbital  fissure,  it  enters  the 
infraorbital  groove  and  canal,  later  making  its  exit  upon  the  face  through  the 
infraorbital  foramen.     (See  illustrations  32,  40,  69,  70,  74.) 

BLOCKING  THE  SECOND  OR  SUPERIOR  MAXILLARY  DIVISION  OF 
THE  FIFTH  CRANIAL  NERVE  BY  THE  INTRAORAL  METHOD 

Author's  Method. — In  1913  the  writer  began  to  experiment  with  a 
method  for  blocking  the  second  division  of  the  fifth  nerve,  and  he  now  pre- 
sents such  a  technic  by  the  intraoral  route.  It  has  been  carefully  worked 
out  from  dissections  of  a  large  number  of  cadavers.  Numerous  injec- 
tions were  made  on  cadavers,  using  a  solution  of  methylene  blue.  Fol- 
lowing these  dissections,  the  technic  was  carefully  evolved  and  numerous  in- 
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jpiUioiis  were   iiiJi<lr   upon   |>atieiits  ln't'tirr   llii^   tedinit*   wns   presented   to   the 
profess!  (HI, 

Tlie  bloekitii^  of  the  seeuiul  tli vision  of  the  fifth  nerve  by  the  intraoral 
route  is  now  eniphtyeil  ultti  sidisfiietion  by  many  operators,  thereby  elim- 
inating several   injeetioris  whieh   are  otlierwise   refpiired   to   bloek   the   same 


1 


Fig.  227. — Difijceted  wei  anitnmk  *j*ft"inu  n  which  ^hovi,*  normal  position  of  rlie  second  .T,ini  rhini 
divisJon»  af  fifth  nerve* 

1,  Foramen  ov*fc;  2,  mantiiUilar  nerve-,  3,  Ioiik  liucxal  ncrvr;  4,  inferior  dental  nerve;  >,  lingiml 
ntrver  f«,  second  division  or  iupcrior  maxillary  nerve;  7,  pontri&t  sninicriur  dental  nerve;  8,  for:inieii 
roluncttun. 


area.  This  injecltoji  is  rmt  only  of  great  value  tf»  the  oral  surgeon  and  dentist* 
but  to  the  eye,  eiir.  nose,  and  throat  speeialist.  The  blocking  of  tl\is  large 
nerve  trunk  is  easily  aeetimplistied,  in  faet.  it  is  no  tnore  difiieiilt  than  the 
inferitjr  th^nfal,  lingiuil,  tjr  some  nf  the  other  intraoral  blnek  injeelions. 
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The  ^ste(^l<>?Jry  and  nervous  anatomy  of  the  superinr  iiiaxiltary  or  seeond 
division  have  ainady  been  deseribed  in  ('hiii>ler  Vll  on  the  Xervns  Tri|?em- 
iniis.  ISefure  \\w  operator  attempts  this  injeetion,  he  shontd  raastcr  tlve  aiiatouiy, 
and  when  he  has  ilnae  so,  the  teehnic  ean  he  easily  applied  with  «rratifying 
residts. 

Needle  Employed. — The  lUM^dle  and  extension  used  for  ttiis  injection  is 
of  special  f]esi^u.     The  extension  has  snfYieieni   enrve  to  allow  the  needle  to 


Fijf.  228. —  niustrating  thir  (loiiril  uf  tlic  nretlle  wbich  is  IncalpcJ  I  ccnliniflcr  hiiccal  lo  Hir  alv»Ml*ir 
|il:itc  of  third  molar  just  after  ^he  needle  enter*  I  be  mucous  mcmhrane*  1,  posterior  sujicriar  dental 
fur  am  en. 


come  in  eontaet  with  the  perioslenni  eovering  the  lateral  aspeet  of  the  tuber- 
osity of  the  snperi(vr  niaxilhiry  bone  when  the  hub  of  the  extension  is  held 
midway  between  the  oeelusal  phnies  of  the  npi>er  and  tttwer  teeth.  The  needle 
is  made  of  iridio-platinnin,  is  40  millimeters  long,  and  22  gauge.  The  bevel 
is  loeated  on  the  side  of  the  extension  bub.     (See  Fig.  177  needle  No.  6,) 

Tecbnic  of  Injection. — The  bueeal  and  oeelusal  surfaces  of  the  upper 
second  and  third  mohirs,  gum  tissue,  mue<ms  mendirane,  and  eheek  in  the 
region    of    the    upper    seeond    iwul    third    mtilar    are    thoroughly    prepared 
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for  the  needle  by  drying  and  applying;  the  geritiieidal  stdiitioiK  An  area  at 
least  3  em.  in  diameter  should  be  thoroughly  prepared.  The  syriuo^e  should 
eontaiu  4  e.e,  of  the  anesthetiziut«:  scdnlion  and  sfundd  be  held  in  tlie  hand 
pen  fashif>n.  The  operator  should  si  a  nil  in  I'nnit  of  Jn,s  patient  with  the 
patient  assnminj?  the  semiKupine  position.  The  patient's  ujoulfi  sliuald  be  half 
open  to  allow  the  operator  to  extend  the  eheek  hderally  with  the  tirsl  and  seeond 
tinjL^rr.s  to  exjiose  the  area  for  the  needle.  The  next  8tep  is  to  puneture  tin*  m neons 
ineudirani-  b(*tween  the  ^nra  tissue  and  inner  side  of  the  eheek.  (See  Fij^fs.  22H, 
22J1  and  23t).)  In  other  words,  the  lii^rliest  point  in  this  region.  The  needle  shun  hi 
enter  the  rn neons  tissue  alKJVc'  and  to  the  Imeeal  of  the  apices  of  the  ronts  of 


Fitf,  2J^  -The  titrtik*  !••  ("riiik*  rttiv.irn'i  <1  inh«  Mk  iiMKoits  mi-riiiiriitiit'  truin  tiic*  ikuiiCttirt'  ixunii  wJmN 
^h  tf^CAlnl  in  the  rt-tlmnon  of  tinnrniH  Dit-iuftratie  bmral  hi  iiiu^tT  ihiinl  niakr,  NtciHe  is  atlvaucnt  Mi>w;ir  1. 
*liiflitly  h;ickwai(i  mul  iinvurd.  Wlitn  .i  ctrjiid  nf  15  miflimfffrs  has  Hpcti  reatherl,  thv  needle  i»ohit  KUottlil 
wc  ill  confjict  wtlh  Mir  jieriit»l4'uni  covtriiiK  Oic  lulrral  t^ortion  of  ttihernsitv.  Aftri  llir  pfriostt'iim  has 
l»rrn  rtachctl,  the  turdlr  ik  oflvaficcil  limarfl  nml  ttf^wnrd  an  ndihlifrrinl  ]5  m»nimettr!!»  uUufi  ihv  nrrinsienm 
making  4  lotal  ilrjitlj  tif  30  niillimctrrs  which  i*  ihc  a|iprnximatc  <lc(ittj  In  hlock  the  second  or  superior 
ni*xillary  divi»inft  of  fifth  mrvr 


tfie  upj>er  third  mobu'.  Cireat  cnre  shonld  he  taken  not  to  insert  tiie  needh^  too 
near  tbi*  «nni  fissii(%  for  su<di  a  [o-oeednre  wtadd  nndte  it  inipossil>Ie  to  <*nrry  tlie 
needh*  in  the  ri'^dit  direetion.  In  i*nsv  tht*  ncnnlle  is  stjule^l  in  the  jfnm  tinsne,  it 
will  not  folbivv  the  periosteum  eoveriiitr  the  pcwterior  latt^ral  snrfaee  of  tlie  tuber- 
osity of  the  snp«^ri(jr  maxillary  bone.  After  pnnetiuiii^'  tlie  tissue  in  the  manner 
described  the  neinlb'  is  advaneed  UfnvariL  inward  ami  sli^ditly  baekward  into  the 
mueoUH  merrdu'aiK*  allowing  live  bp\el  of  the  nei'tbe  to  vrnrh  the  pi'riosteuTii 
eoverin^  »be  lateral  snrfaee  of  tnberosity  ;it  npprftxiaiatE'  ib'fjth  of  1.1  mm.    AUrv 
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the  noodlf  reaolies  llu*  {joriostoiini  at  tliis  depth,  the  neecllf  is  advaneed  in  elose 
r*mtart  with  the  periosleuiii  roverint?  the  posteritidateral  siu'faee  id'  the  tidier- 
osity,  a])praxiiiiately  ir>  mm.  mukiiiy:  a  tfdal  depth  of  W  mm.  (See  Figs.  231, 
235,  23H.)     The  extension  and  hiili  sln>nld  assume*  a  position  midway  between 


Fiff.   230.  ;    »bc   firM   rtnjtition   of    rht   ncedir   for   Clucking   l\\c  s<H;rmd    ilivistittn   of   the   fifth 

nerve  by   the   intiu.irai    tiuihod^     The    point   of  puncture    i»  located    in    the   reflection   of   mucous   meinbT»ne 
■ituatcd   between  the  cheek  and  gura   ti&sue — buccal   to  the   upper   third  moltr. 
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the  occlusal  planes  of  the  upper  and  lower  teeth.  (See  Figs.  232,  233,  234.) 
The  lateral  part  of  the  hub  and  extension  should  be  on  a  line  drawn  from 
the  buccal  surface  of  the  upper  bicuspids  to  the  buccal  surface  of  the  lower 
bicuspids.  Force  the  needle  into  the  mucous  membrane  as  described  until 
approximately  3  cm.  of  the  needle  have  disappeared.  After  considerable  ex- 
perience upon  patients  and  cadavers,  the  waiter  has  found  the  distance  from 
the  puncture  point,  as  mentioned,  to  the  second  division  of  the  fifth  nerve  as  it 
crosses  the  sphenomaxillary  fossa,  is  from  27  to  33  mm.,  the  average  being 
30  mm.  or  3  cm.  During  the  insertion  of  the  needle  great  care  should  be 
exercised  in  NOT  allowing  it  to  assume  a  perpendicular  course,  for  if  such 
is  the  case  the  needle  will  not  remain  in  contact  with  the  periosteum  cover- 


Fig.  231.— The  iuimIIc  locatiil  lateral  to  the  tuLerosily  aiul  third  molar  also  antcriolateral  to  posterior 
.superior  dental   nerve  and   foramen. 

1,   posterior   sui)erior   dental    foramen;    2.   posterior   superior   dental    nerve;    3,    second   division   of   the 
fifth   nerve  crossing  tlic  sphenoma.xillary    fossa. 

ing  the  tuber  maxillare.  If  the  extension  hub  is  held  parallel  to  the  occlusal 
plane  of  the  upper  teeth  while  the  needle  is  being  inserted,  the  needle  point 
will  strike  the  inferior  lateral  portion  of  the  greater  wing  of  the  sphenoid 
bone,  or  the  lateral  portion  of  the  external  pterygoid  plate.  If  this  has  been 
done,  the  needle  should  be  withdrawn  and  the  correct  technic  employed.  In 
ease  the  needle  has  been  incorrectly  directed  too  far  posteriorly,  care  should  be 
taken  to  withdraw  it  from  the  tissue  before  depressing  the  extension  hub. 
Such  a  procedure  would  cause  the  needle  to  bend  at  the  soldered  joint,  as 
considerable  levera^^e  is  exerted  on  the  needle  by  the  syringe.  The  route  fol- 
lowed by  the  needle  is  void  of  large  arteries,  veins,  and. nerves.    As  the  needle 
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passes  alonjj  thi»  pfriostfiim  onvt»r'in<i  the  po^T^-rior  lat^Tal  tiibomsity  of  the 
siipfrior  Tiiaxillary  honf%  it  i.s  Ior*ar<Ml  antrrinrly  iiml  lar»Tally  to  the  posterior 
superior  alveolar  nerve  aiiri  art<Ty  as  rliey  eiit^-r  the  po^frrior  su|)erior  alveolar 
foramen.  (See  Fijrs.  fJ5,  2:^),  2'Mi.t  The  route  of  the  needle  is  from  one-half  to 
three-quarters  of  an  ineh  ant#M*ior  to  the  intrrnal  maxillary  art^-ry.  As  previ- 
ously stated,  the  n<*e(IIe  <»iiiployrrl  for  this  injrrtion  is  4  mi.  in  length,  anil  that 
in  tlie  averajre  eaM*  it  will  h*-  ins»*rt#*d  into  th<*  tissu»*  to  thr  extent  of  3  em., 
whieh  allows  one  eentimeter  to  remain  exterior  to  the  surfaee. 


Fif(-    ~'^--      ShiiwiiiK  rrlatiotuthifi   of   nti-'llt-   to   iipj cr   rliird   tnnlar   .'iti'l    lateral    i»iriii)n   of   tiih4:ro«iity   mi    !ikiin. 
Note   that   thf  n«<-«lK-  i-  dirrcftil   itpward,  inward   ai)«l   -lightly   liackward. 

Injection  of  Solution.~The  (juantity  injeeted  is  4  mils  (c.c.)  of  a  2  per 
eent  proeain,  sui)rarenin  Kinjrer  solution,  and  if  inj<*etrd  near  the  second 
division,  the  anesthetie  solution  will  stddom  infiltrate  to  the  orbit.  The  anes- 
thetie  solution  should  l>e  injreted  slowly,  workinjr  the  needle  up  and  down 
throuj^h  a  distanee  of  3  or  4  mm. 

Precautions. — This  injection  is  made  with  just  as  much  ease  and  ac- 
euraey  as  the  othrr  bloek  injections  when  the  operator  understands  the 
anatomy   and   technie.      In   order  to   obtain    the   best    results,  the   following 


Fiiif.  J.^J.  Wi't  ftprrimvtt  iMimtratirtg  posiition  of  nccillc  an*l  extciiwton  hull  fnr  blocking  fecond 
Oivi»ion  of  fifth  iirrvr.  Mole  ihat  tin*  firetlli*  is  MnrUMJ  iu  thr  rrftcctiun  of  tnucoust  mrnrihraiu*  Injccal  to 
Ut^prr  thil'rl  molar  atxJ  that   the  txtcttaion  hub  is  sittiatcrl   hctwccn   thcr  occlusal  jtlanes  of  the  trrth. 
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jioiiit^  must  be  nbsiTVPi! :  Tho  jH^fHlle  sliould  he  started  in  the  reflection  of  the 
mucous  membrane  (uuieous  fobl)  b)(*ated  between  the  elxeek  and  the  gum  tis- 
sue buccal  to  the  upper  third  molar,  (See  Figs.  228,  229,  230.)  This  is  the 
hijQ:hest  pointy  and  the  distance  between  tliis  particular  ret^dnn  and  the  second 
division  is  less  than  any  other  route.  The  needle  should  be  directed  towards 
the  tuberosity  so  the  bevel  will  come  in  contact  with  the  periosteum  at  a 
depth  of  lYo  cm.,  and  after  this  is  aeeomplished,  the  needb?  is  advaneed  IV2 
cTU.  more  upward,  inward,  and  sliglitfy  backward  atou«r  the  periosleum  cover- 
ing the  posterior  hi  t  era  I  curvature  ot'  the  superior  maxillary  bitne,  tin  is  mak- 


injectJnK    srilittioii    ft>r 


Fig.    234.^ihislratiTiK    cuvrtcl    |MJsiii<ji]    <i{    iu'li3U    ,  i  riii.    ._    .    ,_ „    _  ., „    ,„. 

Mockinjf  the  <%rcoiid  division,  Ttn  milliTnctLrs  of  thv  metlJt  aiL  Lui^aUtt  eKtenur  to  |i«ncttirc  of  mticous 
imcnibranc.  Fifteen  millimelcrs  of  needle  arc  located  in  mucous  i issue  10  mtllimeltr*  bucial  to  alveolar  |iUte 
over  third  molar.  Fiftccrt  milliraelers  of  neudk  arc  in  contact  with  the  periosteum  on  lateral  side  ui  tybcr- 
osity  below  and  lateral  to  the  s^ccond   division. 


L 


iiit^   a   total   depth   of  3l>   millimeters   which    is   the   averat^e   distance   to   the 
second  division.     (See  Fi^s.  235,  236,  237.) 

Care  should  be  exereised  not  to  allow  the  needle  to  become  enga«red 
beneath  the  periosteum^  for  sueh  a  procedure  would  bind  tlie  needle  to  the 
bone  and  would  prevent  it  from  being  inserted  in  the  proper  direction  and 
location.  After  the  needle  has  been  inserted  partially  or  entirely,  no  pres- 
sure should  be  exerted  on  the  syringe  which  would  act  as  a  lever  and  bend 
the  needle.  It  must  be  borne  iu  mind  that  the  extension  hub  and  syringe 
are  quite  long,  and  when  tlie  needle  is  engaged  in  the  tissue  only  a  slight 
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amount  of  leverage  will  cause  the  needle  to  bend,  whieh  would  change  its 
course   while   being  advanced   through   the   tissue^    resulting:    in   failure. 

Some  operators  have  failed  to  secure  ])rofound  anesthesia  heeanse  they 
inserted  the  needle  in  a  pcrpetidieitlar  drret'tion  (tnd  injeeifd  the  sofitfhn  tat- 
erally  to  the  seeond  divisiont  instead  of  directintr  llie  needle  inward,  upward,  and 


Fig,  2S5i. — Wei  spcermcn  illustralin^  the  nceclk'  in  corftrtt  jjuaifioii  aloiig  ihc  talcral  fsorlion  of 
iiiti<7roisity  for  blotkinjr  ^rcond  division,  Note  imnl  of  needle  in  contact  with  ihc  second  or  aiiperiur  max* 
illiiry   division  of  ftfiU   nerve* 

h  tonn  hiicc4l  nerve;  2^  lingual  iiei^e;^  •}»  inferior  dental  nerve:  4,  miinditjuljtr  nerve;  5,  aiiricuJo^ 
temporal  nerve;  c>,  f»r»nicn  ovate;  7,  posterior  snperior  dental  nerve;  8,  lor*mfn  rottindum;  ii|*[i«r  V, 
accDtid  divition  of  tlic  fifth  nerve  vro»?*injf  the  sidicnontaxillary  fo&iui;  lower  9,  pttMerior  anperior  denial 
IkiiMineti;    10,   i)Oftlfrtf>r  part  of   infraorbital   catiaL 

sli^fitly  luiekward  ainl  de(iijsittn^  lln*  Nolutit>ti  intu  or  iieur  llie  nerve  trunk. 
Tlie  JietHlle  shnuid  never  be  inwertetl  in  the  tissue  up  to  tlie  hub;  at  least  one 
eentiineter  slioutil  remain  exterior  to  the  startintj:  point,     Oeeasionidly,  if  the 
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needle  is  inserted  too  far,  or  the  solution  infiltrates  the  tissues  in  the  region 
of  the  recti  muscles,  it  may  produce  a  slight  deviation  from  the  normal  in  the 
movement  of  the  eyeball,  such  as  isophoria  or  exophoria.  This  is  manifested 
by  the  patient  experiencing  a  slight  tingling  or  twitching  sensation  in  the 
orbit,  and  may  be  followed  by  diplopia.  If  the  operator  should  encounter  a 
case  of  this  character,  he  should  not  become  alarmed,  as  the  condition 
is  only  transient  and  will  pass  away  along  with  the  anesthesia,  and  normal 
function  be  restored. 


Fig.  J3(». — I'osteriolateral  view  of  needle  for  blocking  second  division.  Note  the  inward  inclination 
of  the  needle,  which  is  imperative.  Approximately  15  millimeters  of  the  needle  are  in  contact  with  peri- 
osteum below  and  lateral  to  second  division. 

1.  posterior  superior  dental  foramen;  2,  second  division  of  the  fifth  nerve  crossing  the  sphenomax- 
illary  fossa. 

Time  to  Wait  for  Anesthesia. — If  the  solution  has  been  injected  in 
close  contact  with  the  second  division  of  the  tifth  nerve  as  it  crosses  the 
sphenomaxillary  fossa,  the  initial  signs  of  approacliing  anesthesia  will  be 
experienced  by  the  patient  in  most  cases  within  tliree  minutes.  The  time 
re(|uired  for  the  solution  to  thoroughly  penueate  the  epineurium  and  the 
second  division  fibers  is  from  ten  to  twenty  minutes.  The  operator  should 
always  be  positive,  before  beginning  to  operate,  that  deep  anesthesia  has  been 
secured. 


BLOCKING   SUPERIOR    MAXILLAKY    DIVISION    OF    FIFTU    NERVE 

Structures  Anesthetized. — The  injL^ctioii  for  the  second  division,  as  it 
croN.ses  liie  splieiHiiuaxillciry  fossa,  will  hloek  all  nerve  branches  that  are  given 
olT  anterior  to  llie  point  of  injeetion.  If  the  operatur  is  familiar  with  the 
nervous  anatomy^  lie  will  readily  appreciate  the  value  of  this  injection  and  the 
extensive  area  which  he  is  enableii  to  l)!(M*k  with  one  iujeetion.  (See  Fig.  253.) 
The  second  division  of  the  Hfth  nerve  and  all  branches  which  are  given 
ofl:  this  large  trunk  anterior  to  the  prdnt  of  injection  wliich  are  completely 
blocked,  1be  infraorbital  nerve  and  its  branches,  i.e.,  lateral  nasal,  inferior 


Fi|f.  2J7, — Thr  area  which  is  aticstlietizctl  by  the  stci^inl  iltviAimi  lihjckinK  which  in  iiidicatCil  hy  the 
outline  ni,'irkcd  1.     SohiH"ii  injrcled  4t  %  markcH   15, 

2,  na»iJp;ilaCinL'  ncfvt*;  3,  middle  sufurrior  ftcntal  nerve;  4,  anterior  superior  rIentaJ  iicrve;  S,  infra* 
orWtal  fofiiiinn  an*l  nervf;  ^,  iEttrapsitiK'hral  nervf;  7,  lattral  fia,H;tI  m-rvc;  K,  siipfritir  lahi**}!  tierve;  St, 
OvcrlnppinR  T>f  naMipAlaiinc  anil  anterior  palntinr  nerves;  10,  anlerinr  palatine  nerve;  IK  pwalerior  jtalatine 
foramen;  ti,  yosUrUit  sitperior  dental  nerve;  IJl.  tpheiiopabtine  Kcini^lJoft;  H*  «ecoinJ  diviaion  fifth  nerve; 
IS,   locatioti  of  blocking  second   division — indicated   by   x;    l(>,   foramen   rotundutn, 

palpebrah  antl  superitu-  labial;  the  tKiter  nerve  hfop  ctonposed  of  the  posterior^ 
niithbr  and  aiiteritir  soprrior  alvtH»lar  braucheK;  the  ininn-  itrrve  loop  which  ia 
ctiriifjnsed  of  thf  riasti-  and  anterior  palatini'  branchrs;  a  porlitni  of  ^teekers  gan- 
^^li<in  and  its  liranrlies.  Niieli  as  Iht*  jynslt^ritir  and  iniddh'  palatin**,  which  mipply  a 
portion  of  llie  tmisils,  anh'rior  ami  pt^stcritrr  pillars,  etc.     (See  Pig.  237.) 

Anesthesia  fallowing  this  injection  enables  the  operator  to  perform  ex- 
lensivc  operaticnis  whii^i  iiividve  the  superittr  maxillary  htnie,  tlie  antrum,  al- 
veolar  proeeii,s,  removal   of   teeth  in  corresponding   half  of  the  jaw  as  far 
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anteriorly  as  the  cuspid,  plastie  opt^nitioiis,  snvh  as  harelip  and  skin  graft- 
mg  on  face  and  nose,  etc.  If  the  operation  extends  near  the  median  line,  the 
interlacing  or  overlapping  branches  from  the  opposite  side  must  be  blocked. 

BLOCKING  THE  INTERLACING  OR  OVERLAPPING  BRANCHES 

If  the  operation  should  extend  near  or  involve  the  tissue,  hone,  or  teeth, 
in  the  region  of  the  median  line,  it  is  then  necessary  to  make  an  additional 
injection  alono-  witli  the  second  division  injection.  This  additional  injeetion 
is  not  needed  if  the  operation  does  not  involve  the  tissues,  teeth,  nr  bone,  etc.. 


Fi>.  2$B. — AdvancifiR  the  mi. lie  in  ihe  mticou*  tissue  at  rffleclion  bucciil  to  the  upper  third  molar 
for  blockinB  rhe  second  or  suiicrior  tnaxHIary  division  of  fifth  nerve  oii  lefj  Side,  Similar  tecbnic  is  em- 
ployed as   for  tilcjckinif  I  lie  second   dtviMon  on   tlic  right   side. 


anterior  to  the  cuspid.  However,  if  the  rejrion  of  the  lateral  and  eeutral  is  to 
be  operated  upon,  the  nerve  branches  which  pass  over  the  median  line  from  the 
opposite  side  must  be  blocked,  and  this  is  easily  accomplished  by  niakinj^  the 
infraorbital  injection  on  the  opposite  side,  from  wbieh  the  second  division 
injeetion  has  been  made.     (See  pag'e  459  for  infraorbital  injection.) 

If  a  plastic  operation  is  to  he  jJcrfornuHU  one  should  employ  the  in- 
fraorbital injeetion.  If  the  lecth  and  alveolar  process  are  to  be  operated 
upon,  the  inti'aosseous  method  may  be  used  by  making  the  injeetion 
above  and  between  the  apices  of  the  roots  of  the  lateral  and  central  incisors  on 
the  same  side  of   the  second  division   injection.      {See   page  489   for  intra- 
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osseous  techiiic.)     The  infiltration  or  terminal  method  may  also  be  used.     (See 
technic  on  page  479.) 

ADVANTAGES  OF  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 

NERVE  BY  THE  INTRAORAL  ROUTE  OVER 

THE  EXTRAORAL  ROUTE 

1.  The  distance  between  the  puncture  point,  which  is  in  the  mucous  fold, 
and  the  second  division  is  in  the  average  case  3  cm.,  whereas  by  the  extraoral 
method  the  distance  from  the  puncture  point  in  the  skin  to  the  second  division 
is  usually  5  cm. 

2.  The  route  of  the  needle  is  anterior  and  lateral  to  the  internal  maxil- 
lary artery.  Therefore,  the  possibility  of  inserting  the  needle  into  the  internal 
maxillary  artery  is  eliminated. 

3.  This  route  which  has  been  selected  for  the  needle  is  by  far  the  shortest 
distance  of  any  method  which  has  been  presented  by  the  extraoral  or  orbital 
routes.  I    ' 

4.  Little  or  no  pain  is  inflicted  upon  the  patient  while  inserting  the 
needle  and  making  the  injection.  No  preliminary  injection  is  reciuired,  as 
is  the  case  when  the  needle  is  inserted  through  the  skin  from  the  exterior. 

5.  The  technic  is  more  readily  executed,  and  the  results  are  more  certain 
than  by  the  extraoral  or  orbital  routes. 

6.  The  needle  is  not  inserted  through  muscle  tissue,  which  is  the  ease 
by  the  extraoral  route. 

7.  When  the  second  division  is  blocked  on  both  sides,  only  two  needle 
punctures  are  necessary,  and  a  smaller  quantity  of  solution  is  required  to  block 
the  entire  upper  jaw  than  when  several  other  intraoral  injections  are  made. 

8.  No  postoperative  pain  or  complications  w^ill  follow  if  the  injection  has 
been  i)roperly  made. 

EXTENT  OF  OPERATIONS  WHICH  CAN  BE  PERFORMED  FOLLOWING 

THE  BLOCKING  OF  THE  SECOND  DIVISION  OF  THE 

FIFTH  CRANIAL  NERVE 

Only  two  injections  are  necessary  to  block  the  entire  upper  jaw  by  this 
route.  Otherwise  several  other  injections  would  be  necessary  to  block  the 
same  area.  A  larger  quantity  of  solution  would  be  necessary  to  accomplish 
the  same  purpose  by  the  several  injections  than  that  which  is  employed  with 
the  two  intraoral  second  division  injections. 

The  following  operations  can  be  performed: 

1.  Aveolectomy. 

2.  Extirpation  of  pulps. 

3.  Extraction  of  the  first  and  second  bicuspids;  first,  second  and  third 
molars,  and  including  the  cuspid  in  75  per  cent  of  cases  following  the  blocking 
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of  either  the  right  or  left  second  divisions.  In  case  all  the  upper  teeth  are  to 
be  extracted,  both  the  right  and  left  second  divisions  are  blocked.  In  case 
the  teeth  are  to  be  extracted  up  to  the  median  line,  then  an  additional  in- 
jection is  made  to  block  the  interlacing  branches,  in  addition  to  the  right  or 
left  second  division  injection.  (See  page  392  for  ** Blocking  the  Interlacing  or 
Overlapping  Branches.*') 

4.  Resection  of  the  superior  maxillary  bone. 

5.  Reduction  and  splinting  in  the  treatment  of  superior  maxillary  frac- 
ture. 

6.  Antrum  operations  (plus  interlacing  injection). 

7.  Nasal  operations  (plus  interlacing  injection). 

8.  Plastic  operations,  such  as  harelip,  skin  grafting,  etc.,  (plus  interlacing 
injection). 

9.  Curettement  of  pus  pockets  in  the  treatment  of  pyorrhea  alveolaris. 

10.  Extensive  cavity  preparation. 

INDICATIONS  FOR  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 
NERVE  BY  THE  INTRAORAL  ROUTE 

This  injection  is  of  inestimable  value  in  oral  surgery  as  it  produces  the 
same  rcvsults  as  are  accomplished  by  several  injections  which  are  necessary 
to  block  the  same  area.  This  injection  should  be  used  only  when  indicated, 
for  the  reason  that  anesthesia  should  not  be  produced  over  any  larger  area 
than  is  absolutely  necessary  to  perform  the  operation  in  question. 

This  injection  is  likewise  of  great  value  in  the  treatment  of  pyorrhea  al- 
veolaris, in  curetting  pus  pockets,  for  the  extraction  of  several  teeth  on  one 
side  of  the  arch,  or,  in  case  it  is  necessary,  to  remove  all  the  teeth  in  the 
upper  arch. 

The  w^riter  quotes  from  a  letter  received  from  Dr.  Jules  J.  Sar- 
razin,  of  New  Orleans,  w^ith  reference  to  the  blocking  of  the  second  divi- 
sion by  the  intraoral  method.  He  says:  **lilvery  now  and  then,  some- 
times after  patients  have  suffered  for  a  couple  of  weeks  as  the  result  of  ruth- 
less extraction  of  teeth,  I  find  it  necessary  both  to  give  relief  from  pain  and 
to  guard  against  immediate  tissue  destruction  and  remote  infection,  in  the 
course  of  my  stomatological  work  to  trim  the  septa  and  to  curette  the  sockets, 
and  occasionally  bur  the  bone,  also  suture  flaps  over  fresh  healthy  clots  so  that 
healing  can  take  place  without  danger  to  health.  All  this  is  satisfactorily  ac- 
complished under  nerve  blocking  anesthesia,  and  incidentally  the  more  ex- 
perience  I  have,  the  more  I  care  only  for  the  intraoral  second  division  injec- 
tion, and  the  inferior  dental  lingual  injection,  and  blocking  the  interlacing 
branches  from  the  opposite  side.  This  is  due  largely  to  the  fact  that  I  need  a 
larger  field  than  the  operative  dentist  or  the  exodontist.** 

Dr.  E.  A.  Litchfield  reports  that  up  to  date  he  has  made  97  deep 
block  injections  for  the  second  division  })y  the  intraoral  method, 
and    of    this    number    89    were    perfect    results,    six    Avith    partial    anesthe- 
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sia,  and  two  failures.  Dr.  F.  F.  3tuli,  ChicagrOj  states  that  he  lias  experienced 
very  few  failures  fo!l<»\viu«?  a  larj^'e  iminVjer  tif  second  liivisioji  injec- 
tions. Dr.  John  W,  Seybcdd,  Denver;  Dr.  C.  K.  Jjawrence,  Enid,  Okla- 
homa; Lieutenant  11,  (1  Miller;  iireat  Lakes  Naval  Training  Station;  Dr.  J. 
P.  Ileuahan,   Cleveland,   Ohio;    Dr.    Enunet   VmVr^,   Kansas   City;    Dr.    R,    F. 


rir  239.— Kern-. 


il    tiiuicr    tifrvf    liloekirtf;,      (Aflrr    Brauii.t 


f  arci  titima — of*c  rat  loi  i 


Lueas,  South  Bend,  Indiana;  Dr.  Jtilin  J,  0«rden,  i^leiniihis,  Ternn^ssee; 
Dr.  J.  A.  Blue.  Ljrjiiin^^ham.  Ahihanui;  Dr.  Alhert  !lallchher^^  Far^o,  North 
Dakota;  Dr.  Kay  S.  llojikinscuK  Milwaukee,  Wiscniisiti,  and  nuiin^rfuis  other 
*»|jeraiors,  who  ba%e  made  a  lartrr  namht-r  of  tliese  hijeetiojis,  have  sent  grat- 
ifying reports. 
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CONTRAmDICATIONS  FOR   BLOCKING  THE  SECOND  DIVISION  OF 
THE  FIFTH  NERVE  BY  THE  INTRAORAL  ROUTE 

It  slunild  be  the  aim  of  the  operator  to  inject  as  little  solution  as  pos- 
sible, and  to  prodnee  as  small  an  area  as  possible  to  suffiee  for  the  opera- 
tion to  be  performed.  Therefore,  this  injeetion  should  never  be  employed 
if  only  one  or  two  teeth  are  to  l>e  extracted,  or  a  similar  operation  wliieh 
only  involves  a  small  area.  It  must  always  be  remembered  that  the  blocking 
of  the  seeond  division  anesthetizes  an  extensive  area,  and  should  not  be 
emi»loyed  when  one  of  the  other  intrafiral  injeetioiis,  whieli  prcalnees  a  smalb'r 


Fig.  240. — Mnkin;Cf  a  prpHminary  injcrtiofi  Inta  and  bcnralh  Ihr  skin  with  a  very  finf  sharp  needle 
such  as  ncerfle  No.  7.  Thi«  injection  is  maHle  prior  to  using  the  regular  ncr%'e  blocking  needle^  for  bltKking 
the  second  division  of  the  fifth  nerve  by  the  exlraoral  raethod. 

area  of  anesthesia,  will  suffiee,  unless  such  an  injeetion  is  eonfra indicated,  by 
infeetiou  or  other  eauses.  This  injeetion  is  also  eontraindieated  in  ease  ex- 
tensive inflammation  or  infection  is  present  within  the  oral  eavity,  but  instead 
the  seeond  division  is  bloeked  by  the  extraoral  route. 


BLOCKINa  THE  SECOND  OR  SUPERIOR  MAXILLARY  DIVISION  OP 
THE  FIFTH  CRANIAL  NERVE  BY  THE  EXTRAOEAL  METHOD 

The  blocking'  of  this  lari^e  nerve  trunk  by  the  extraoral  route  is  aeeom- 
plished  liy  injeeting  the  solution  near  the  second  division  as  it  crosses  the 
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Fig.  J.^.^.-  Wet  siH-ciincii  illu>tratinK  position  of  needle  and  extension  hub  for  blocking:  second 
division  of  tifth  nerve.  Note  that  the  needle  is  started  in  the  reflection  of  mucous  membrane  buccal  to 
upper  third  molar  and  that   the  extension  hub  is  situated  between  the  occlusal  planes  of  the  teeth. 
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points  must  be  observed:  Tbe  needle  sliould  be  started  in  the  refleetion  of  the 
mucous  membrane  (mucous  fold)  located  between  the  cheek  and  the  gum  tis- 
sue buccal  to  the  upper  third  molar.  (See  Figs.  228,  229,  230.)  This  is  the 
highest  point,  and  the  distance  between  this  particular  region  and  the  second 
division  is  less  than  any  other  route.  The  needle  should  be  directed  towards 
the  tuberosity  so  the  bevel  will  come  in  contact  with  the  periosteum  at  a 
depth  of  V/o  cm.,  and  after  this  is  accomplished,  the  needle  is  advanced  IV^ 
cm.  more  upward,  inward,  and  slightly  backward  along  the  periosteum  cover- 
ing the  posterior  lateral  curvature  of  the  superior  maxillary  bone,  thus  mak- 


Fiff.  234. — llliiRtratinf^  ci>rrcct  position  of  needle  and  extension  hub  prior  to  injectinj?  solution  for 
Mockinjr  the  second  division.  Ten  millimeters  of  the  needle  are  located  exterior  to  piuutiire  of  mucous 
nienibranc.  Fifteen  millimeters  of  needle  are  located  in  mucous  tissue  10  millimeters  buccal  to  alveolar  plate 
over  third  molar.  Fifteert  millimeters  of  needle  arc  in  contact  with  the  periosteum  on  lateral  side  of  tuber- 
osity below  and  lateral  to  the  second  division. 


ing  a   total  depth   of  30  millimeters   which   is   the   average   distance   to   the 
second  division.     (See  Figs.  235,  236,  237.) 

Care  should  be  exercised  not  to  allow  the  needle  to  become  engaged 
beneath  the  periosteum,  for  such  a  procedure  would  bind  the  needle  to  the 
bone  and  would  prevent  it  from  being  inserted  in  the  proper  direction  and 
location.  After  the  needl^  has  been  inserted  partially  or  entirely,  no  pres- 
asure  should  be  exerted  on  the  syringe  which  would  act  as  a  lever  and  bend 
the  needle.  It  must  be  borne  in  mind  that  the  extension  hub  and  syringe 
are  quite  long,  and  when  the  needle  is  engaged  in  the  tissue  only  a  slight 
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amount  of  leverage  will  cause  the  needle  to  bend,  which  would  change  its 
course   while  being  advanced   through   the   tissue,   resulting   in  failure. 

Some  operators  have  failed  to  secure  profound  anesthesia  because  they 
inserted  the  needle  in  a  perpendicular  direction  and  injected  the  solution  lat- 
erally to  the  second  division,  instead  of  directing  the  needle  inward,  upward,  and 


Fig.  235. — Wet  specimen  illustrating  the  needle  in  correct  position  along  the  lateral  portion  of 
luherosity  for  blocking  .second  division.  Note  point  of  needle  in  contact  with  the  second  or  superior  max- 
illary division  of  fifth   nerve. 

1.  long  buccal  nerve;  2,  lingual  nerve:  3,  inferior  dental  nerve:  4.  mandibular  nerve:  5,  auriculo- 
temporal nerve;  6,  foramen  ovale;  7,  posterior  superior  dental  nerve;  8,  foramen  rotundum;  upper  9, 
second  division  of  the  fifth  nerve  crossing  the  sphenomaxillary  fossa;  lower  9,  posterior  superior  dental 
foramen;    10,   posterior  part  of   infraorbital   canal. 

slightly  backward  and  depositing  the  solution  into  or  near  the  nerve  trunk. 
The  needle  should  never  be  inserted  in  the  tissue  up  to  the  hub;  at  least  one 
centimeter  should  remain  exterior  to  the  starting  point.     Occasionally,  if  the 
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needle  is  inserted  too  far,  or  the  solution  infiltrates  the  tissues  in  the  region 
of  the  recti  museles,  it  may  produce  a  slight  deviation  from  the  normal  in  the 
movement  of  the  eyeball,  such  as  isophoria  or  exophoria.  This  is  manifested 
by  the  patient  experiencing  a  slight  tingling  or  twitching  sensation  in  the 
orbit,  and  may  be  followed  by  diplopia.  If  the  operator  should  encounter  a 
case  of  this  character,  he  should  not  become  alarmed,  as  the  condition 
is  only  transient  and  wull  pass  away  along  with  the  anesthesia,  and  normal 
function  be  restored. 


Fig.  2Jo,-  -Postcriolatcral  view  of  ncc<IIe  for  hlockitiK  second  division.  Note  the  inward  inclination 
of  the  needle,  which  i«  imperative.  Approximately  15  millimeterM  of  the  needle  are  in  contact  with  peri- 
obteum  below  and  lateral   to   second  division. 

1.  posterior  superior  dental  foramen;  2,  second  division  of  the  fifth  nerve  crossing  the  sphenomax- 
illary  fossa. 

Time  to  Wait  for  Anesthesia. — If  the  solution  has  been  injected  in 
close  contact  with  the  second  division  of  the  fifth  nerve  as  it  crosses  the 
sphenomaxillary  fossa,  the  initial  signs  of  approaching  anesthesia  will  be 
experienced  by  the  patient  in  most  cases  within  three  minutes.  The  time 
refiuired  for  the  solution  to  thoroughly  permeate  the  epineurium  and  the 
second  division  fibers  is  from  ten  to  tAventy  minutes.  The  operator  should 
always  be  positive,  before  beginning  to  operate,  that  deep  anesthesia  has  been 
secured. 
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Structures  Anesthetized. — The  injection  for  the  second  division,  as  it 
crosses  the  sphenomaxillary  fossa,  will  block  all  nerve  branches  that  are  given 
off  anterior  to  the  point  of  injection.  If  the  operator  is  familiar  with  the 
nervous  anatomy,  he  will  readily  appreciate  the  value  of  this  injection  and  the 
extensive  area  which  he  is  enabled  to  block  with  one  injection.  (See  Fig.  253.) 
The  second  division  of  the  fifth  nerve  and  all  branches  which  are  given 
off  this  large  trunk  anterior  to  the  point  of  injection  which  are  completely 
blocked,  the  infraorbital  nerve  and  its  branches,  i.  e.,  lateral  nasal,  inferior 


Fig.  2i7. — The  area  which  is  anesthetized  by  the  second  division  blocking  which  is  indicated  by  the 
outline  marked   1.     Solution  injected  at  x  marked   15. 

2,  nasopalatine  nerve;  3,  middle  superior  dental  nerve;  4,  anterior  superior  dental  nerve;  5,  infra- 
orbital foramen  and  nerve;  (»,  infrapalpehral  nerve;  7,  lateral  nasal  nerve;  8,  superior  labial  nerve;  9, 
overlapping  of  nasopalatine  and  anterior  palatine  nerves;  10,  anterior  palatine  nerve;  11.  posterior  palatine 
foramen;  12,  posterior  superior  dental  nerve;  13.  sphenopalatine  ganglion;  14,  second  division  fifth  nerve; 
15,   location  of  blocking  second  division — indicated  by  x;    16,   foramen   rotundum. 

palpebral,  and  .superior  labial ;  the  outer  nerve  loop  composed  of  the  posterior, 
middle  and  anterior  superior  alveolar  branches;  the  inner  nerve  loop  which  is 
composed  of  the  naso-  and  anterior  palatine  branches;  a  portion  of  Meckel's  gan- 
glion and  its  branches,  such  as  the  posterior  and  middle  palatine,  which  supply  a 
portion  of  the  tonsils,  anterior  and  po.sterior  pillars,  etc.     (See  Fig.  237.) 

Anesthesia  following  this  injection  enables  the  operator  to  perform  ex- 
tensive operations  which  involve  the  superior  maxillary  bone,  the  antrum,  al- 
veolar process,  removal  of  teeth  in  corresponding  half  of  the  jaw  as  far 
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anteriorly  as  the  cuspid,  plastic  operations,  such  as  harelip  and  skin  graft- 
ing on  face  and  nose,  etc.  If  the  operation  extends  near  the  median  line,  the 
interlacing  or  overlapping  branches  from  the  opposite  side  must  be  blocked. 

BLOCKING  THE  INTERLACING  OR  OVERLAPPING  BRANCHES 

If  the  operation  should  extend  near  or  involve  the  tissue,  bone,  or  teeth, 
in  the  region  of  the  median  line,  it  is  then  necessary  to  make  an  additional 
injection  along  with  the  second  division  injection.  This  additional  injection 
is  not  needed  if  the  operation  does  not  involve  the  tissues,  teeth,  or  bone,  etc.. 


ii 


0   ^ 


Fijf.  238. — Advancing  the  needle  in  the  mucous  tissue  at  reflection  buccal  to  the  upper  thin!  molar 
for  blocking  the  second  or  superior  maxillary  division  of  fifth  nerve  on  Icf^  sitle.  Similar  tcchnic  is  cm- 
ployed  as  for  blocking  the  second  division  on   the  right  side. 

anterior  to  the  cuspid.  However,  if  the  region  of  the  lateral  and  central  is  to 
be  operated  upon,  the  nerve  branches  which  pass  over  the  median  line  from  the 
opposite  side  must  be  blocked,  and  this  is  easily  accomplished  by  making  the 
infraorbital  injection  on  the  opposite  side,  from  which  the  second  division 
injection  has  been  made.     (See  page  459  for  infraorbital  injection.) 

If  a  plastic  operation  is  to  be  performed,  one  should  employ  the  in- 
fraorbital injection.  If  the  teeth  and  alveolar  process  are  to  be  operated 
upon,  the  intraosseous  method  may  be  used  by  making  the  injection 
above  and  between  the  apices  of  the  roots  of  the  lateral  and  central  incisors  on 
the  same  side  of  the  second  division   injection.      (See   page  489   for  intra- 
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osseous  technic.)     The  infiltration  or  terminal  method  may  also  be  used.     (See 
teehnic  on  papre  479.) 

ADVANTAGES  OF  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 

NERVE  BY  THE  INTRAORAL  ROUTE  OVER 

THE  EXTRAORAL  ROUTE 

1.  The  distance  between  the  puncture  point,  which  is  in  the  mucous  fold, 
and  the  second  division  is  in  the  average  case  3  cm.,  Avhereas  by  the  extraoral 
method  the  distance  from  the  puncture  point  in  the  skin  to  the  second  division 
is  usually  5  cm. 

2.  The  route  of  the  needle  is  anterior  and  lateral  to  the  internal  maxil- 
lary artery.  Therefore,  the  possibility  of  inserting  the  needle  into  the  internal 
maxillary  artery  is  eliminated. 

3.  This  route  which  has  been  selected  for  the  needle  is  by  far  the  shortest 
distance  of  any  method  which  has  been  presented  by  the  extraoral  or  orbital 
routes. 

4.  Little  or  no  pain  is  inflicted  upon  the  patient  while  insertinjr  the 
needle  and  making  the  injection.  No  preliminary  injection  is  reciuired,  as 
is  the  case  when  the  needle  is  inserted  through  the  skin  from  the  exterior. 

5.  The  teehnic  is  more  readily  executed,  and  the  results  are  more  certain 
than  by  the  extraoral  or  orbital  routes. 

6.  The  needle  is  not  inserted  through  muscle  tissue,  which  is  the  case 
by  the  extraoral  route. 

7.  When  the  second  division  is  blocked  on  both  sides,  only  two  needle 
punctures  are  necessary,  and  a  smaller  (juantity  of  solution  is  required  to  block 
the  entire  upper  jaw  than  when  several  other  intraoral  inj(»ctions  are  made. 

8.  No  postoperative  pain  or  complications  will  follow  if  the  injection  bus 
been  properly  made. 

EXTENT  OF  OPERATIONS  WHICH  CAN  BE  PERFORMED  FOLLOWING 

THE  BLOCKING  OF  THE  SECOND  DIVISION  OF  THE 

FIFTH  CRANIAL  NERVE 

Only  tAvo  injections  are  necessary  to  block  the  entire  upper  jaAV  by  this 
route.  Otherwise  several  other  injections  would  be  necessary  to  block  the 
same  area.  A  larger  quantity  of  solution  would  be  necessary  to  accomplish 
the  same  purpose  by  the  several  injections  than  that  which  is  employed  with 
the  two  intraoral  second  division  injections. 

The  following  operations  can  be  performed: 

1.  Aveolectomy. 

2.  Extirpation  of  pulps. 

3.  Extraction  of  the  first  and  second  bicuspids;  first,  second  and  third 
molars,  and  including  the  cuspid  in  75  per  cent  of  cases  following  the  blocking 
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of  either  the  right  or  left  second  divisions.  In  case  all  the  upper  teeth  are  to 
be  extracted,  both  the  rijrht  and  left  second  divisions  are  blocked.  In  case 
the  teeth  are  to  be  extracted  up  to  the  median  line,  then  an  additional  in- 
jection is  made  to  block  the  interlacing:  branches,  in  addition  to  the  right  or 
left  second  division  injection.  (See  page  392  for  ** Blocking  the  Interlacing  or 
Overhipping  Branches.'') 

4.  Resection  of  the  superior  maxillary  bone. 

5.  Reduction  and  splinting  in  the  treatment  of  superior  maxillary  frac- 
ture. 

6.  Antrum  operations  (plus  interlacing  injection). 

7.  Nasal  operations  (plus  interlacing  injection). 

8.  l^lastic  operations,  such  as  harelip,  skin  grafting,  etc.,  (plus  interlacing 
injection). 

9.  ('Urettement  of  pus  pockets  in  the  treatment  of  pyorrhea  alveolar  is. 

10.  p]xtensive  cavity  preparation. 

INDICATIONS  FOR  BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH 
NERVE  BT  THE  INTRAORAL  ROUTE 

This  injection  is  of  inestimal)le  value  in  oral  surgery  as  it  produces  the 
same  results  as  are  accomplished  by  several  injections  which  are  necessary 
to  block  the  same  area.  This  injection  should  be  used  only  when  indicated, 
for  the  reason  that  anesthesia  should  not  be  produced  over  any  larger  area 
than  is  absolutely  necessary  to  perform  the  operation  in  question. 

This  injection  is  likewise  of  great  value  in  the  treatment  of  pyorrhea  al- 
veolaris,  in  curetting  pus  pockets,  for  the  extraction  of  several  teeth  on  one 
side  of  the  arch,  or,  in  case  it  is  necessary,  to  remove  all  the  teeth  in  the 
upper  arch. 

The  writer  (piotes  from  a  letter  received  from  Dr.  Jules  J.  Sar- 
razin,  of  New  Orleans,  with  reference  to  the  blocking  of  the  second  divi- 
sion by  the  intraoral  method.  He  says:  ** Every  now  and  then,  some- 
times after  pati(»nts  have  snfTered  for  a  couple  of  we(»ks  as  the  result  of  ruth- 
less extraction  of  teeth,  1  find  it  necessary  both  to  give  relief  from  pain  and 
to  guard  against  immediate  tissue  destruction  and  remote  infection,  in  the 
course  of  my  stomatological  work  to  trim  the  septa  and  to  curette  the  sockets, 
and  occasionally  bur  the  bone,  also  suture  flaps  over  fresh  healthy  clots  so  that 
healing  can  take  place  without  danger  to  health.  All  this  is  satisfactorily  ac- 
complished under  nerve  blocking  anesthesia,  and  incidentally  the  more  ex- 
perience I  have,  the  more  I  care  only  for  the  intraoral  second  division  injec- 
tion, and  the  inferior  dental  lingual  injection,  and  blocking  the  interlacing 
branches  from  the  opposite  side.  This  is  due  largely  to  the  fact  that  I  need  a 
larger  field  than  the  operative  dentist  or  the  exodontist.'' 

Dr.  E.  A.  Litchfield  reports  that  up  to  date  he  has  made  97  deep 
block  injections  for  the  second  division  by  the  intraoral  method, 
and    of    this   number    89    were    perfect    results,    six    with    partial    anesthe- 
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sia,  and  two  failures.  Dr.  F.  F.  Molt,  Chicaj]^o,  states  that  he  has  experienced 
very  few  failures  following  a  large  number  of  second  division  injec- 
tions. Dr.  John  W.  Seybold,  Denver;  Dr.  C.  R.  Lawrence,  Enid,  Okla- 
homa; Lieutenant  H.  C.  Miller,  Great  Lakes  Naval  Training  Station;  Dr.  J. 
P.   Ilenahan,   Cleveland,   Ohio;   Dr.   Emmet   Craig,  Kansas   City;   Dr.   R.    F. 


Fig.   259. — Removal   of   greater  part   of   hard   palate   and   superior   maxillary   bone   for  carcinoma — operation 
performed   under   nerve    blocking.      (After   Ilraun.) 

Lucas,  South  Bend,  Indiana;  Dr.  John  J.  Ogden,  Memphis,  Tennessee; 
Dr.  J.  A.  Blue,  Birmingham,  Alabama;  Dr.  Albert  Ilallenberg,  Fargo,  North 
Dakota;  Dr.  Roy  S.  Hopkinson,  Milwaukee,  Wisconsin,  and  numerous  other 
operators,  who  have  made  a  large  number  of  these  injections,  have  sent  grat- 
ifying reports. 
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Sphenomaxillary  fossa,  located  betweou  the  foramen  rotundum  of  the  sphenoid 
bone  and  the  posterior  inferior  portion  of  the  floor  of  the  orbit,  (See  Figs. 
40,  42,  51,  53,  and  60.)  The  sphi*iu>maxilhiry  fossa  differs  in  width  with  dif- 
ferent individuals;  the  approximate  width  in  the  average  adult  is  IV2  em. 
(See  Figs,  54-^4,  64,  and  65.)  The  injeetinn  of  the  solution  at  this  point 
will  ijroduee  anesthesia  of  all  of  tliose  branehes  that  are  ^^iven  off  the  seeond 
division  of  tiie  fifth  nerve  anterior  to  llie  point  of  tnjeetion,  and  in  most  eases 
the  sphenopalatine   (MeekeKs)   i^an^lion  and  its  branches. 

Needles  Employed^-Two  needles  are  used  for  this  injection.    Needle  No* 
7  (see  Fif,^  177)   is  ealled  the  preliminary  needle  and  is  used  for  makinjj  the 


Fig,  24r — Locatiiiif  the  aiilrrior  Imrdcr  of  the  coronoifj  jitocrjis  of  manUible  and  Ihe  ]owrr  boraer 
nl  the  lyKuma  and  cygQinaiic  bone  with  lite  tip  nt  ihr  iiujex  finger.  The  paiirnt  \m  requested  to  Qpcn  atid 
close  hi*  inourh.     This  aids  the  operator  to  qnickly   locate  the  bony   landmarks. 

initial  injeetion  into  tin*  skin,  pviuv  to  ins<  rtiu«,'  the  lon«:er  needk%  to  deposit  the 
sol u1  ion  in  the  region  of  tht-  nerve  trunk.  This  needle  is  made  of  iridio-platinum, 
is  very  line  and  s!iarp.  it  bein^j:  only  27  i,nui<:e  and  1  em.  in  lenji:t!i.  Needle  No. 
8  (See  Fig.  177)  is  60  mm.  long,  20  tj:aujjre,  iridio-phitinum,  and  is  used  follow- 
ing the  preliminary  needle. 

Technic  of  Injection.^The  tiH-hnie  employed  for  liloekinjj:  the  seeond  di- 
vision liy  the  I'xtraorai  ronte  is  as  roMows:  Prepare  the  skin  to  reeeivc  the 
needle  by  washing?:  with  soap  and  water,  followed  by  benzin  or  iodin,  or  with  a 
stdution  uf  1/10(X»  hiehbiritl  of  mereury.  Following  lliis  procedure  a  pre- 
liminary or  initial  injeetion  is  madi^  into  antl  beneath  tbt^  skin  with  a  very 
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fine  hypodormio  noodle,  whieh  has  previously  been  described.  At  least  one  and 
a  half  mils  of  the  solution  should  be  injected  at  this  point,  which  will  elim- 
inate the  pain  following?  the  insertion  of  the  rejijular  needle  through  the  skin 
and  other  tissues.  The  skin  is  grasped  between  the  index  finger  and  thumb, 
and  pressure  is  brought  upon  it  for  several  minutes,  gradually  increasing  the 
pressure,  whieh  will  eliminate  the  pain  from  the  insertion  of  the  fine  sharp 
preliminary  needle.  When  the  point  of  the  needle  has  entered  the  skin 
8<n'eral  minims  of  solution  are  slowly  injected.  A  wheal,  at  least  2  cm.  in  diam- 
eter, should  be  produced  by  the  preliminary  injection.     (See  Fig.  240.)     Follow- 


^^ 

I'll;.  .■4J  riu-  liii:  1  •.■mal  livi-  ir.lu.i'.v^  tlu*  lt»\\ii  Imnlfr  of  tlu-  /VKDtna  ami  z>K'»"iatii"  hoiu*.  The 
jM'i  lu-niliiMilar  liiu-  inviivatv-i  \\w  tiitmi'i  burvU-i  i-t  ihi-  conumid  proct'ss.  The  line  cnnnrotiiiK  th<*  hori- 
/iiiital  with  ihf  pi  rprn.hr-.ilai  is  i..  i..i!u  a  t>iaMk;li*.  The  hori/ontal  and  perpcndicnlar  linrs  .^lionUl  he  at 
least  .?  i"tntinute:s  t  a».h  iii  Knmh  Tin-  \  situalid  within  the  triaiiKlf  inilicates  the  location  of  punctnre 
of  the   skin   hy    needk-. 

ing  this  the  regular  needle,  usetl  Tor  the  blocking  of  the  second  division  by  the  ex- 
traoral  method,  which  is  (JO  millimeters  Vn\^^  and  20  gauge,  is  employed. 

Th(»  next  procetlure  in  the  tcchnic  is  to  locate  the  various  bony  land- 
marks. AVith  the  tij)  of  the  index  tinger  locate  the  anterior  margin  of  the 
coronoid  process  of  the  mandil»le  and  the  lower  border  of  the  malar  bone. 
This  is  best  accomplished  by  having  the  patient  open  and  close  his  mouth  slightly, 
if  jxissibic,  at  the  same  time  exerting  pressure  over  this  area  with  the  tip  of  the 
indi'x  finger.  (See  Fig.  241. »  If  it  is  |)ossible  for  the  })ati(Mit  to  open  his  mouth 
sli«rhtly,  pressure  at  this  |>oint  readily  locates  this  ])articular  region.  However,  if 
Ihi*  patient  is  suil'crinjr  from  a  fracture  or  from  some  |)athological  condition  of  the 
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superior  or  inferior  maxillary  bone,  which  would  cause  a  great  deal  of  pain 
due  to  the  palpation,  the  operator  should  rely  on  pressure  in  locating  the 
desired  area  without  reciuesting  the  patient  to  manipulate  the  lower  jaw.  Af- 
ter locating  the  lower  margin  of  the  malar  bone,  a  line  is  drawn  upon  the 
skin    with    a    dermographic    pencil,    or    with    tincture    of    iodin,    parallel 


Y'Hi.   243.- -  niustratiuK  tlu-   outliiu'   of   the   l»ony    lainlinarks   imiicated    l»y    the    triangle.      The   dot    siti»- 
ated  within  the  triangle  rejiresents  the  i>osition  of  i)iuictnre  point.      (Sec  l*'ig.  J44.) 


to  the  lower  surface  of  this  bone.  Another  line  is  drawn  which  is  a  per- 
pendicular one  aiul  parallel  to  the  anterior  surface  of  the  coronoid  process 
of  the  mandible.  The  horizontal  line  which  represents  the  lower  border  of  the 
malar  bone,  and  the  ])erpendicular  line  which  represents  the  anterior  surface 
of  the  coronoid  j)rocess  of  the  mandible  should  each  be  at  least  2  cm.  in 
length.   The  two  lines  form  a  right  angle.     Next,  draw  a  line  connecting  the 
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two  rif^ht  angle  lines  which  will  form  a.  triangle.  (See  Figs.  242  and  243.)  After 
a  sufficient  length  nf  time  has  elapsed  for  the  preliminary  injection  to  produce 
deep  aiieslliesia  of  the  skin  and  superficial  structures,  the  60  uiillinieter,  20  gauge 
needle  is  now  forced  into  the  skin  in  the  center  of  tlje  triangle.  (See  Figs,  242, 
243.  atid  244.)  The  needle  is  now  ['oreed  u]>ward,  inward,  and  hackward,  carrying 
it  at  ati  angle  of  40  degrees.  The  40  degree  angle  is  calculated  from  the  horizontal 
line.  After  the  needle  has  been  forced  into  the  tissue  in  the  direction  outlined 
above  tn  a  depth  of  approximately  2V2  t'm.,  the  needle  should  be  worked  back  and 


Fig.  244,— 'The  needle  ettiployetl  for  liiocking  !hc  second  division  by  the  cxtraorat  method  enters 
the  skin  f which  has  heen  |vrtvjoiisly  aneMhctiied  by  a  pretimtnary  injeetion)  at  point  marked  X  within 
the  trianijle.      (See    Fig.  242.) 

forth  slightly,  at  the  same  time  extending  the  syringe  laterally  (see  Fig.  245) 
until  the  point  of  the  needle  eomes  in  euutaet  with  the  posterior  lateral  sur- 
face of  the  tuher  maxilla  re,  and  after  it  passes  this  point  the  needle  will 
suddenly  pass  into  the  sphenomaxillary  fossa.  When  this  part  of  the  supe- 
rior maxillary  heme  is  reached  hy  the  needle,  it  proves  that  the  needle  is 
proceeding  in  the  proper  direction.  (See  Figs.  24(5  and  247.)  The  bevel 
of  the  needle  should  be  towards  the  bone,  and  care  should  he  taken  not  to 
force  the  needle  beneath  the  periosteum  eovering  the  tuberosity,  as  it  would 
bind  the  needle  and  make  it  very  difficult  to  advance  it  at  the  proper  angle. 
After  this  bony  prtuninence  has  been  reached,  the  neeclle  is  advanced  into 
the  sphenomaxillary  fossa  (pterygopalatine)  at  ati  approximate  depth  of  five 
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ceuti meters.  The  point  ol  the  needle  Kliould  assume  a  position  midway  be- 
tween the  posterior  portion  of  the  floor  of  the  orbit  and  the  foramen  rotun- 
dum.  The  needle  should  strike  the  anterior  Mirfaee  of  the  sphenoid  bone  in 
the  region  of  the  foramen  rotuudnm  at  an  approximate  depth  of  3%  era.  If 
the  needle  does  not  strike  ibe  anterior  surface  of  the  greater  wing  of  the 
sphenoid  hone  after  it  lias  been  insert e<l  into  thf  tissue  at  a  depth  of  5^^  em., 
it  sbonhl  be  witlidra wn  a  slinrt  distanee  and  made  to  take  a  more  backward 
course. 

In  some  cases  the  needle  may  assume  a  too  backward  or  lateral  course, 
am!   in  this  event  the  needle  will  strike  the  {interior  surface  of  the  external 


KiK*  ^45, — r'osiliun  of  nciMlIt-  n*  il  t*  .idvinKfil  iij'\\iTr*].  inrtanJ,  ami  Imckward  at  «r>  angle  of  40  dm- 
gTcttn^  which  is  calcuiaKd  irom  the  hori/oiiul  hnc.  At  an  apiiroxiumtc  ilci»th  of  iJli  centimeters  the  bevtl 
of  nc«dTc  shuulii  be  in  contact  wilh   the  posterior   la  feral  siirfacn  of  the  ttiaxillarx  luherosity. 

jvlerygoid  plate,  and,  nliould  it  do  so,  the  nevdie  is  willulrawn  a  short  distance, 
and  then  is  slowJy  arlvanced  forward  until  it  passes  over  the  anterior  margin 
of  the  external  ptei'y«,n)id  jibile,  and  after  it  passes  this  nnirgiu  of  bone  it 
should  be  forced  upward,  backward  ami  inward,  carrying  the  needie  at  an 
angle  of  40  degrees  to  a  drptli  td'  1  em.,  that  is,  after  the  anterior  surface 
of  the  external  pterygoid  plate  has  been  passed.  If  this  is  carefully  done, 
the  point  of  the  in-edle  should  be  located  in  eontael  with  the  second  division 
after  it  emerges  from   the   foramen   rotniuhim. 

Anotbei-  leebrnc,  uhicli  is  eftieieiU,  is  hi  ad  vane*'  the  needle  in  tfie  di- 
reel  inn  described  nhove  to  a  depth   nf  'llj  cm.,  and  id   this  tlcjdh   the  bevel 
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of  the  needle  is  allowed  to  enine  in  cniitaet  with  the  periostemii  eoveringf  the 
posterior 'lateral  eun  ature  of  the  siip>erior  maxillary  hone.  (See  Fif?s.  245,  246, 
and  247,)  Tliis  is  accomplished  hy  wurkinpr  the  needh*  haek  and  fortli  and 
at  the  same  time  extending  the  syringe  laterally,  when  the  needle  is  at  a  depth 
of  21/0  cm.  After  this  has  been  done,  the  needle  is  advanced  alonn^  the 
periosteum  in  an  inward,  upward  and  haeliward  direction  to  a  depth  of  2V2 
cm.    (See  Figs.  248,  24i),  250,  251,  and  252.)     The  total  deptli  of  the  needle 


Fig.  246. — t,alcral  vi^^w  uf  skull  kIiowiu^   Oj*    u>,...ii  oi    luU-rosify  whitU  la   niitJic.!  I.y   iUv   uti-dk'  at  an   ap 
proximate  depth  of  I/j   centimeters*      L  postfrior  sitpenor  dental   foramen. 


from  the  skin  surface  is  approximately  5  cm,  (50  mriL).  If  the  tiperator  is  in 
douht  as  to  whether  or  not  tlie  point  (tf  the  in^edle  is  loc/ated  near  or  in  contact 
with  the  nerve  trunk,  the  needle  can  he  manipulated  slightly,  and  when 
it  eomes  in  contact  with  the  nerve,  the  patient  will  have  the  eharacter- 
istie  signs  of  paresthesia  in  the  various  nerve  branches,  sutdi  as  radiafinrr  im- 
pulses  on  the  face. 

Injection  of  Solution. — The  quantity  of  solution  injected  for  the  lilocking 
of  the  second  division  of  the  fifth  nerve  by  the  extra(U'al  route  is  four  mils. 
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A  2  per  etviit  prorniii  sujirjireriin  RiHjir«'r's  solution  is  oinjiloyctL  It  is  f,^ood 
praetieo  to  iTiaiiipiiliih^  llie  iifptUc  Itark  and  forih  tlinnitrli  a  distimcp  nf  3  to 
5  mm.  while  the  so!uli(»ii  is  hi'intr  ilisi'liarn;t»<l  ]uin  the  tissues,  wliii'li  faciii- 
tates  the  snlutinn  leaving:  the  isyriiige  with  very  little  pressure. 

Precautions, — In  ease  the  needle  Ls  direeted  too  high  and  medially,  it  may 


Fi|t.  -ir  ill.  '.  il  I  '\i,  lurillf  is  ni  i^mtat:!  with  tlic  pcriusteuin  over  ilic  curvatiir«  of  tuber* 
OiltX  it  an   M|>|tii>\iiii,itc  tir|*i:h   ui    -1    ceiittnif icrs, 

I,  ojihtlirtltnic  tUvision  of  irtircmtnal  ncrvej  2,  mpcrinr  orlnlnl  (^iihetionJaU  fiaatire;  i,  stniihinar 
(Cw»s^rr\^i\  \  K»r)>fl44itK  ^.  ruranirti  rotuncUmi;  $,  m^xWhry  iliviitimi  of  the  trtKfniinal  iiprve;  f\  iRistcrinr 
miptrtUn  .nht-ttUr  ntrvc:  7.  «|rhriui|iAlatinc  urrvt-s;  8»  Mplictiapi^laiiiu'  iMcckcl"^*  (fatiglion;  9»  Innjf  hitctut 
nrrvr:  10.  |nt«trrinr  iialatinr  ni-nn;  11.  mldclU  (tntAline  rtcrvc;  12,  nasopalatine  nerve;  13,  posterior  *u- 
perioT  nlvirolar  fiervr;    1  »,   infcriur  Lltnfjil   nirvc, 
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eiitiT  the  posterior  part  of  I  lie  url)it.  Therefore,  after  tlie  needle  has  passed 
over  the  anterior  surtaee  of  tlie  external  pterygoid  plate^  it  should  never 
lie  advanced  farther  than  1  eni.  The  distance  from  the  puncture  of  tlie 
Kkin  to  the  seeoinl  division  of  the  iifth  nerve  will  vary  from  42  to  51  m!n.. 
the  avera*re  distaiiee  beinj;  M  nnn.  Thr  needle  beinj?  ilii  mm.  in  leni^th, 
U)  mm.  (see  Fig.  248)  will  remain  on  the  nutside,  which  will  aet  as  an 
exeellent  medium  of  knowinir  I  he  exael  depth  the  needle  lias  heen  inserted  into 
tlie  tissues.  Another  preeauti<ui  which  should  be  taken  is  never  to  advauee 
the  nc*edle  beneath  the  periosteum,  whieh  would  prevent  its  insertion  at  the 


Fig.  2'i^. — After  ihe  bi.*v<l  ut  utfilf  lui'-  r<-.i"li(  I  ihe  |if riosic-uMi  of  |K)i?icrior  latri-nl  tahrrn«iitv  al  an 
aitproitiTnatc  ditplh  oi  2 Vj  ccniinietcts  ( sw  Tigs.  24(i  and  2-17)  ihe  ncrdU"  is  advanced  along  ihc  i>crinstcuni 
towards  the  second  division  in  an  iitt'v»ard,  inward,  and  «ljghtly  Lackward  direction  (sec  Figs,  249^  251  anti 
252)  Zyi  ccnUmeterSt  niakini^  a  total  depth  of  5  ccntittscters. 


proper  angle.  In  case  the  needle  is  advanced  too  far  and  the  solution  injeeted, 
partial  anesthesia  of  one  or  more  of  the  extrinsic  eye  museles  may  cieeiir^  due 
to  the  anesthetizing  solution  inhltratintr  them.  However,  these  symptoms  are 
onlv  temporary  and  disap|>ear  wilh  the  anesthesia,  and  normal  fiiiietion  is  soon 
restored. 

Time  to  Wait  for  Anesthesia — -Ample  lime  should  lie  aHowed  followinir 
this  injection,  in  order  to  permit  the  solution  to  permeate  the  sensory  fibers 
whieh  make  up  this  lar^je  nerve  trunk.  The  diameter  of  this  nerve  as  it 
eross(^s  the  s]dH^n(unaxillary  fossa  (ivlery*ro[>ala(  ine  f(^ssa)  is  from  3  to  5  mm., 
and  it   re^luirt^s  from  11)  to  20  minutes  for  the  anesthetizing:  solutHm   to  thor- 
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(lUKhly  permeatu  a  nerve  of  this  sizr,  ^hiuy  an  ojKn-atur  hns  failed  to  secure 
the  best  results  because  ample  time  was  not  alio  wed  fur  the  auesthetic  to  pro- 
duce profound  anesfficsia  before  the  operation  was  be^uiL 

Stnictiires  Anesthetized.—The   block iu^'   of   the   second   division   of  the 
fifth  ucrv**  produces  a  large  area  of  auessthesia,    (8cc  Fig.  253.)     All  branches 


Fif.  249.^mu$t  rating  the  position  gf  nvr 
iiig  the  *ccond  division. 


rcUuontbii)  to  aiiatoniical  structures  for  block* 


ApproiOmfticly'  2^4  tcntunvXcr^  t*(  the  nrcrflc  ure  in  cofitsct  with  the  periotletinii  while  2%  centime* 
J  ter»  ire  locatMl  iti  the  soft  I  issues  latcr^il  to  tubrro^ity. 

1.  »cnttlutur  ((iiiSMrriiin)  en^ngtimi;  2,  tuprrlor  orbital  (at>henuitla1>  fissure;  3,  riphthnlmic  rbvistofi 
cil  triKeniin»t  nerve;  4.  foramcu  lotunthim;  5,  m«xtlljiry  ilivKiom  of  trigiettiiijal  iirrve;  6,  itileriijil  maxij* 
lary  arlery;   7,  long  hue*. J    iHrve;  8.   postcrioi    iitpcrior  dental  nerve;  9«   inferior  dental   ueive. 
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whirh  are  ^nveii  tilT  the  iieeond  tlivisioM  aiileri<)r  to  the  p(»int  of  injection  are 
blocked,  and  in  addition,  Meekel's  j^anfffion  and  its  branches  arc?  usually  anes- 
thetized. The  reader  should  be  iitif>ressed  with  the  fact  that  the  solution 
is  deposited  at  the  same  point  by  bolh  the  intraoral  and  extraoral  methods; 
therefore,  there  is  iio  dilTerence  as  to  the  structures  anesihetixed  or  the 
nerve  branches  which  are  blocked.  (See  pajre  ^^f)l  under  the  heading  of 
**StrnHures  Anesthetized"  Uy  the  intraoral  method.) 


Fi».  25U. —  I'ostcruir  lateral  view  of  skuil  illustraCiiig  the  nctnllc  in  cantacl  wiOi  tllc  secoinl  division 
of  fifth  nerve.  Xo!e  0>al  the  needle  i»  lucatctl  a  cunstJiTaldc  distance  anterior  to  the  |msterirjr  suft^Ti'T 
dentil!  foramen. 

L  pnalcrior  Rujarior  dental   foramen;  2,  second  division  rjf  tifth  nerve  crossing  ^phcnoinavillary  foss3- 

Anesthesia  cannot  be  secured  to  the  median  line  ou  the  side  of  injection 
because  the  tihers  of  tlic  second  division  ou  the  opposite  side  overlap  and  com- 
luuuieatc  in  the  re^'ion  of  the  median  line  with  the  fibers  of  the  second  divi- 
Hion  ou  the  side  of  iiijrt^tion.  If  it  is  di'sircd  to  oblaiu  anesthesia  of  the  tis- 
sues to  Ihe  median  hue  m\  the  side  of  iuiectitm,  it  is  essential  to  bloek  these 
eommuuicatiag  interlacing  fibers  by  either  making  an  intraosseous  injection 
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or  by  bloekiiijL!:  tlic  iJiit<n4or  suj>erior  alvi'olar  and  termhiul  branches  of  the 
iiifniorbital  nerve  at  the  infraorbital  foraiiieiL  (For  complete  technie  see 
''Bloekiiifi:  the  Iiiterlaeiut^  or  Overhippinj^;  Hranches/^  page  392.) 

The  second  divisio!!  nii  Imlh  llie  liglit  and  left  sides  should  be  blocked 
if  the  nature  of  Ihe  operation  warrants  it. 

Examples  of  surj^icnl  eases  in  which  Ijotli  sides  shniild  be  blocked  would 
be    fracture    of   the    siiperi<Kr   inaxilUirv    lione,    ^^uiishnt    wtnmds,    a    superior 


fin-    **5I  —  Lalcral   view  of  skull   Allowing   ihc   twint  of   tiecHIc   in   ccinUct   with    the   second   divuion 
of  ilic  iifih  nerve.     The  dircnion  of  ibc  needle  ii  upward^  inward,  and  »Ughtly  backward* 

L  |"Jstcrior  superior  deiiUl  furaitirn;  2,  second  division  of  fifth  nerve  crossing  BphenomttxUljiry  foitsa. 

maxillary  resection,  or  the  extraction  r>f  idl  the  teeth  in  tlie  upper  jaw. 
Following  the  hbK*kin>?  of  these  nerve  trurikn,  anesthesia  will  be  obtained 
ilk  the  jrreater  portion  of  the  snpcrior  maxilhiry  bcures.  part  of  the  palate  bones, 
the  greater  part  of  the  najsal  septnin,  antra  of  Hij^hiiHjrc,  all  the  upper  teeth 
and  alveohir  pi(n*eHS,  palate,  portion  of  the  cheek,  lips,  cartilage  of  nose  and 
other  struchrrcs.  If  the  rearler  is  Hiru'oughly  familiar  with  the  liranehes  of 
the  fifth  crsmial  nerve  he  should  know  iuj mediately  what  tissues  will  t>e  an- 
esthetized folluwing  any  blrick  inject  ion. 
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BLOCKING  THE  SECOND  OR  MAXILLARY  DIVISION  OP  THE  FIFTH 
NERVE  BY  THE  ORBITAL  ROUTE 

Osteology  of  the  Orbit.^Before  disoussing  the  teehnie  of  blocking  the 
second  division  by  the  orbital  route,  it  is  necessary  to  discuss  briefly  the 
osteology  of  the  orbit,  Kaeh  orbit  is  a  quadrihiteral  prismatic  space  which 
has  the  shape  of  a  horizontal  pyramid,  (see  Figs.  32,  35,  39,  55,  and  62)  the 
apex  of  which  is  situated  posteriorly  to  the  regrion  of  the  optic  foramen.  The 
base  of  the  pyramid  is  a  (piadrangie  with  rounded  corners*  and  forms  the 
entrance  to  the  orbital  cavity,    Thp  walls  of  the  orbit  are  designated  as  supe- 


Fig.  2S2.^Lowcr   lateral  fiosteriur   viiw    nf    niiivillarv    tuNcMvsii  i  ;      ;  it   portion    of   the    net  die   which 

fibould   be   in    contact   with    the   pcriusttuiii.      I,   [juiitriijr    aupcxlor    dental   foramen. 

rior,  internal,  external,  and  inferior.  The  upper  wall  or  roof  is  formed  by  the 
orbital  portion  of  the  frontal  bone  anteriorly,  and  by  the  lesser  wing  of  the 
sphenoid  bone  posteriorly.  Its  surface  is  slig;htly  concave,  horizontal  and 
smooth.  The  roof  is  trianjrular  in  shape  and  from  the  orbital  margrin  its 
course  is  first  upward,  then  downward,  backward  and  inward.  It  contains  the 
lachrymal  fossa  which  is  located  at  its  outer  angle  for  the  reception  of  the 
lachrymal  gland.  At  the  inner  angle  is  located  a  depression  for  the  pulley  of 
the  superior  oblique  muscle.  Anterior  to  this  point,  at  the  junction  of  the 
inner  second  and  third  fifths  of  the  upper  circumference  is  hjcated  the  supra- 
orbital notch  or  foramen  wdiich  transmits  the  supraorbital  artery,  vein  and 
nerve. 
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The  inner  wall  of  the  orbit  is  formed  by  the  nasal  jtroeess  of  the  superior 
maxillary  \ymw,  the  laehryma!  bone,  the  os  planum  of  the  ethmoid,  and  the 
body  of  the  sphenoid.  Politer ior  to  the  lachrymal  groove  this  wall  presents 
a  smooth,  yet  irrej^ular,  slightly  convex  surface  whieh  assumes  almost  a 
directly  backward  position*  Situated  at  the  junction  of  the  superior  wall  or 
roof  and  the  inner  wall  between  the  ethmoid  and  frontal  bones,  which  form 
a  suture,  are  located  the  posterior  and  anfcrior  etlnuoitbil  foramina.  The  an- 
terior foramen  is  located  onr-fmlf  t!ie  depth  (^f  the  orbital  wall,  while  the 
posterior   foramen    is    loeated    abmit    midway    Itetween    the    orbital    foramen 


1 


Fi^*    25 J> — Area   of   tJASuc    anfSlh«* 


l/lockinit!;    of    tlic    sfconfl    division    ruf    the    fifth    nerve, 
rrlacinij    branches   are   blocked. 


and  the  anierinr  etlimuithil  lorameu.  The  antf*riftr  foramen  transmits  the  tmsal 
nerve  and  ethmoidal  vessels,  while  the  posterior  fitramen  transmits  the  poste- 
rior ethmoidal  vessels. 

The  floor  of  the  orbit  is  nearly  fiat  and  is  divided  posteriorly  by  tfie  in- 
ferior orbital  (sphenomaxillary)  fis,sure.  (Sep  Fijrs.  :if>  am!  2y>l.}  The  jrrcater 
portion  of  the  tloor  of  the  orliit  is  composed  of  tlu'  orbital  surface  of  thf^  superior 
maxillary  bone.  However,  a  small  portion  is  formed  by  the  (U'bital  process 
of  the  palate  bone.  In  the  extreme  anterior  portion  of  the  firbit  the  malar 
bone  forms  a  narrow  strip  of  the  floor*  The  »*rbital  tloor  is  quite  smooth, 
sloping  laterally  and  anteriorly.     In  its  central  part  it  is  slightly  convex, 
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but  near  the  orbital  margin  it  is  eon^ave.     In  this  region  the  bone  is  quite 
thin  and  forms  the  roof  of  the  maxillary  iiinus. 

The  outer  wall  of  th(^  orbit  is  the  most  isolated  of  all  and  is  formed  by 
the  orbital  proeess  of  the  mahir  l)nne  and  the  j^reater  wing  of  the  sphenoid. 
It  presents  the  spheno-malar  suture  and  the  orifiees  of  the  malar  eanals.    The 


Fig.   254,- 


-X  ray   plate,   which   shows   the   puaiiion   of   ihe   needle    for    blocking    the   atcond   divialon    of   fifth 
nerve  by    the  <r\traoral    route. 


outer  wall  presents  a  more  or  less  smooth  surface  whieh  is  eoneave  and  as- 
sumes an  almost  backward  and  inward  position  toward  the  sphenoidal 
fissure.  The  inferior  orbital  (sphenoniaxillary )  fissure  separates  more  than 
half  the  lentrth  of  the  ont^T  wall  from  the  fluor  aud  une-tbird  of  its  extent 
is  separated  from  the  roof  by  the  superior  orbital  (sphenoidal)  fissure.  The 
outer  wall  is  practically  formed  by  the  orbital  surface  of  the  greater  win^ 
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of  the  sphenoid  bone  which  is  located  in  the  posterior  region,  and  the  orbital 
surface  of  the  zygomatic  bone,  which  is  located  anteriorly.  However,  in  the 
anterior  region  a  small  portion  is  formed  by  the  frontal  bone  which  ex- 
tends downward  from  the  roof.  The  outer  wall  is  slightly  concave  and  as- 
sumes an  almost  vertical  position,  but  is  directed  somewhat  from  above,  down- 
ward, and  from  without,  inward.  The  sphenomaxillary  fissure  is  located 
between  the  maxilla  and  the  orbital  process  of  the  palate  bone  on  one  side, 
and  the  greater  wing  of  the  sphenoid  and  the  malar  bone  on  the  other.  It 
opens  into  the  outer  and  back  part  of  the  orbit;  it  transmits  the  second 
division  of  the  fifth  nerve  and  its  orbital  branch,  infraorbital  vessels,  and  the 
ascending  branches  from  Meckers  ganglion.     This  fissure  at  its  internal  ex- 


FiK- 


J55.  -Diagram    showing   art-a    of    distribution    of    tlit*    sen.sory    til)fr.s    of    the    trigeminal    nerve. 

Howell's   Physiology.) 


(From 


treniity  joins  the  pterygomaxillary  fissure  at  right  angles.    It  is  through  this 
fissure  that  three  fossae  communicate,  which  are  as  follows: 

1.  The  orbital,  in  front. 

2.  Sphenomaxillary,  behind  and  internally. 

3.  The  temporal,  laterally  and  behind. 

The  sphenomaxillary  fissure  transmits  the  second  or  superior  maxillary 
division  of  the  fifth  nerve,  its  orbital  branch,  infraorbital  vessels  as  well 
as  the  ascending  branches  from  Meckel's  ganglion.  The  apex  of  the  orbital 
fossa  presents  for  examination  the  orbital  foramen,  and  located  externally 
and  below  this  foramen  is  situated  the  foramen  lacerum  anterius,  or  sphenoidal 
fissure  which  is  formed  medially  by  the  body  of  the  sphenoid  bone,  su- 
periorly and  medially  by  the  lesser  wing  of  the  sphenoid  bone  and  infe- 
riorly  and  laterally  by  the  greater  wing  of  the  sphenoid.  The  sphenoidal 
fissure  transmits  the  third  and  fourth  cranial  nerves,  the  first,  or  ophtlialmic 
division  of  the  fifth  nerve,  which  is  divided  up  into  the  lachrymal,  frontal,  and 
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nasal  branches,  the  sixth  cranial  nerve,  the  orbital  branch  of  the  middle 
meningeal  artery,  ophthalmic  vein,  and  the  recurrent  branch  from  the  lach- 
rymal artery. 

When  deep  nerve  blocking  injections  are  made  with  the  intention  of 
blocking  the  first  or  ophthalmic  division,  or  second  or  superior  maxillary 
divisions  of  the  fifth  nerve  by  the  orbital  route,  an  endeavor  should  be  made 
to  always  force  the  needle  along  a  definite  route  where  the  bone  is  smooth. 
The  bony  surfaces  are  used  as  a  guide  to  direct  the  needle  to  the  desired  loca- 
tion. The  point  of  the  needle  should  always  be  kept  in  contact  with  the  peri- 
osteum and  in  a  zone  external  to  the  extrinsic  eye  muscles.  The  blocking  of 
the  ophthalmic  or  second  divisions  of  the  fifth  nerve  by  means  of  the  orbital 
route,  may  seem  to  the  inexperienced  operator  a  dangerous  procedure.  This 
is  an  entirely  erroneous  idea. 

The  object  of  the  writer  in  discussing  the  osteology  of  the  orbit  is  to  ac- 
quaint the  reader  with  the  various  bony  landmarks  before  the  technic  of  the 
deep  injections  is  discussed. 

BLOCKING  THE  SECOND  DIVISION  OF  THE  FIFTH  NERVE  BY  THE 
ORBITAL  ROUTE— MAT  AS'  METHOD 

Matas  was  first  to  present  the  technic  for  blocking  the  second  divi- 
sion of  the  fifth  nerve  by  inserting  the  needle  through  the  orbit.  Certain 
parts  of  the  surface  osteology  must  be  considered,  giving  the  technic,  before 
inserting  the  needle  into  the  region  of  the  foramen  rotundum  for  the  purpose 
of  blocking  the  second  division.  When  we  observe  the  apex  of  the  orbital 
cavity  upon  the  skull  we  note  the  optic  foramen,  the  sphenoidal  fissure,  and 
beneath  these  two  landmarks  are  found  the  anterior  wall  of  the  pterygoid 
process.  The  foramen  rotundum  is  situated  just  beneath  the  sphenoidal 
fissure  and  transmits  the  second  division  of  the  fifth  nerve.  This  large 
nerve  passes  anteriorly  across  the  sphenomaxillary  fossa  and  enters  the 
sphenomaxillary  fissure,  and  then  the  infraorbital  canal.  The  nerve  passes 
anteriorly  through  the  infraorbital  sulcus  and  enters  the  infraorbital  canal, 
making  its  exit  upon  the  face  through  the   infraorbital  foramen. 

Needles  Employed. — Two  needles  are  employed  for  this  injection.  Needle 
No.  7,  which  is  27  gauge,  10  mm.  long,  iridio-platinum  is  used  for  the  prelimi- 
nary injection  followed  by  needle  No.  8,  which  is  21  gauge  and  60  mm.  long. 
(See  Fig.  177.) 

Technic  of  Injection. — ^After  the  skin  has  been  aseptieally  prepared,  a 
preliminary  injection  is  made  with  the  small,  fine  sharp  needle,  injecting  at 
least  one  mil  of  solution.  The  skin  is  now  punctured  with  the  long  nerve 
blocking  needle  at  the  external-inferior  angle  of  the  orbit.  (See  Fig.  256.) 
The  needle  is  now  carried  over  the  inner  rounded  border  of  the  outer  infra- 
orbital margin  which  is  composed  of  the  malar  bone.  The  bevel  of  the  needle 
must  be  kept  in  close  contact  with  the  periosteum  covering  the  bone  in  the 
floor  of  the  orbit.     The  needle  is  now  carried  downward  and  backward  be- 
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tweeii  the  outer  and  lower  aii|iles  of  the  orbit  lli rough  a  distanee  of  1  cm. 
from  the  rounded  portion  of  the  iufraorhital  martjiiK  This  particular  point 
of  the  bone  is  concave,  which  is  easily  detected  with  the  point  of  the  needle. 
At  the  depth  of  1  em.  the  needle  is  frently  worked  Imekward  and  inward, 
and  it  will  be  found  that  the  luiint  will  ascend,  due  to  the  shai)e  of  the  in- 
frartrhita!  floor.  The  needle  is  now  advanced  with  the  bevel  alon^^r  tfic  [lerios- 
teuui  ififeriurly,  medially,  anil  posteriorly,  and  in  most  cases,  tlie  needle  will 
assume  an  anjjle  af  25  degrees.  The  needle  is  ad vn need  in  the  above  de- 
seribed  direction  ahnitr  tlie  flour  nf  (be  orliit  until  the  inferior  orbital  (s]>1hmio- 
uiaxiHary)    fissure   is  reached.     The  inner  nuir^in  of  the   nuilar   bnne,  wliiidi 


Vig.  256. — aiockiriK  the  second  divt«»ioii  of  fifth    m 

made  at  the  exitmal   inferiin    ;iifKi. 


"titr.      *ri]t!    ijunciure   of   l))c    »kin    i* 


forms  the  outer  asj>eet  of  the  infi^rinr  orbital  tlssnrr  is  r«'aehed  by  the  needle 
at  a  depth  of  2  em,  in  nnist  eases.  (Sr<'  l^'ii;,  2117/)  This  margin  is  easily 
detected  with  the  jjoiiit  of  the  needle  by  tlie  opt^ratur  who  is  familiar  with 
thr  anatomy  of  th*^  jiarts  involved.  After  this  biJHbniirk  has  been  observed,  the 
net'dle  is  atlvanced  baekwaril,  medially  and  slijji^btl)'  upward  thruujjrh  the 
inferior  orbital  tissue  another  2  era.,  making;  a  total  depth  of  foUr  centimeters, 
and  at  this  tb^pth  the  anterior  superior  siu'faee  of  the  planinn  plerygoidevim, 
hieatcd  upon  the  anterior  surfat^e  of  tlic  splienoid  bone,  should  be  reached. 
After  the  anterior  surface  of  the  phiunm  pterygoideum  has  l»een  reaehed, 
the  needle  is  ^^ently  advanced  1  cm.  haekward,  medially  ami  uiiwanl  along 
hv  ]n*rios(('um,  which  is  in  the  direetion  of  the  furainen  rotinntnnu     The  it  is- 
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tanco  from  the  skin  surface  over  the  infraorbital  margin  to  the  foramen  rotun- 
dum  by  the  route  throuj?h  which  the  needle  is  inserted  is  5^/^  cm.  in  the  aver- 
age case.  The  total  average  depth  of  the  needle  for  this  injection  is  5  cm. 
Therefore,  the  solution  in  most  cases  is  discharged  at  a  point  approximately 
5  mm.  anterior  to  the  foramen  rotundum.  The  needle  employed  being  60  mm. 
in  length,  10  mm.  will  remain  external  to  the  skin  surface. 

Injection  of  Solution. — The  same  quantity  of  solution  is  employed  here  as 
is  used  by  the  intra-  and  extra-oral  routes,  which  is  4  mils  of  a  2  per  cent 
strength.  Usually  from  one-half  to  one  mil  is  deposited  as  the  needle  advances 
through  the  tissue  until  the  desired  location  has  been  reached,  after  which 
the  remainder,  which  is  three  or  three  and  a  half  mils,  is  slowly  injected  in 


i'ig.   257. —  lUockiiiK  the  sccoiul  division  of  the  filth  nerve  by   the  orhital    route.        1,  interior  orbital   fissure. 

the  region  of  the  nerve  trunk.  In  addition  to  the  above,  usually  one  mil 
is  injected  into  the  skin  and  subcutaneous  tissue  with  a  fine  sharp  needle. 
This  is  called  the  preliminary  injection. 

Structures  Anesthetized. — Anesthesia  of  all  branches  of  the  second  divi- 
sion which  are  given  off  distal  to  the  point  of  injection  is  secured.  (For  a 
complete  list  of  the  structures  anesthetized,  the  reader  is  referred  to  "Struc- 
tures Anesthetized'*  by  the  intraoral  method  on  page  391.) 

Precautions. — While  inserting  the  needle,  the  following  points  should 
always  be  observed: 

It  w  ill  be  found  upon  examination  of  many  skulls  that  in  some  the  in- 
ferior orbital  fissure  (sphenomaxillary  fissure)  is  narrow  and  tortuous.  In 
such  cases  it  is  rather  difficult  or  may  be  impossible  to  insert  the  needle,  as 
previously  described,  through  the  fissure  in  order  to  reach  the  desired  loea- 
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lion  anterior  to  the  furiiun'ii  nrtundiim.  The  avitlior  has  exaiiiincd  a  large 
iminher  of  skulls  and  with  practical  cxpt^riencc  in  a  rnimher  of  cases  and 
in  at  least  10  per  cent  of  the  easpH,  the  inferior  orhital  fissure  is  narrow  or 
tnrtiioiis  which  «:ives  eonsiderahle  dit!iculty  or  prevents  the  correct  insertion  of 
the  needle  as  previously  mitlined.  Wtien  the  pnint  of  the  needle  is  in  close 
proximity  to  the  foramen  rntunduoL  it  will  enter  (irm  eonneetive  tissue  and 
epineurinm.  After  the  operator  has  made  this  iojeetion  a  few  tiun^s,  his  tactile 
sense  will  tell  him  the  moment  the  point  of  the  needle  enters  this  dense  con- 
lieclivc  tissue. 

While  hloeking:  the  second   divisiun   hy  the   orhital    route,   Ihe   operator 


Fif.    258>^Needlp    in    poftHion    wliilc    mjii^cHiiif    the    snlutujii    ^or    Ijlncking    llie    si-coml    tjivl^iun    of    ihf    fiftli 

urTvi*  1>y   Ihe  orliilal   route. 

nuist  always  have  m  mind  Ihe  exact  loeahon  <>f  tin*  fni'anieii  ruhuidunL  which 
is  beneath  the  superior  orhital  tissnre  (sphenc^tdal  fissure).  (See  Fijrs.  'AW,  5r3,  an<l 
6L)  This  foranien  is  Ineated  heneath  the  tlo<n"  of  the  orhit  and  is  concealed 
from  view.  It*  the  ueedh*  is  inserted  towards  ihe  apex  of  the  orhital  cavity 
without  enter! njf  the  inferior  orhital  fisstire,  it  would  mer'i  with  no  Ikiny  re- 
sistanee  ami  would  pass  into  the  supi*rior  orhital  fissure,  and,  if  advanced 
posteriorly,  the  cranial  cavity  would  he  entered.  If  no  hony  n'sistance  is  en- 
countered, the  needle  should  he  careful ly  ri'tracti'd  and  <lireetiii*r  it  dowai- 
ward,  it  is  a^ain  inserted  so  as  to  come  in  */(Hi1aet  with  I  fie  phmnm  ptery- 
goideum,  and  is  then  advanced  in  thi*  direetimi  stated. 


416  BLOCK   ANESTHESIA   AND  ALLIED  SUBJECTS 

The  periosteum  should  be  carefully  followed  by  forcing  the  needle  into 
the  region  of  the  inferior  orbital  fissure  in  order  to  avoid  injuring  any 
of  the  orbital  contents.  Care  should  also  be  exercised  to  direct  the  needle 
slightly  upward  as  soon  as  the  inferior  orbital  fissure  is  reached,  for,  if  an  up- 
ward direction  is  not  taken,  the  needle  will  become  lodged  against  the  ante- 
rior surface  of  the  planum  pterygoideum.  If  the  needle  is  carried  too  far 
laterally,  the  second  division  region  will  be  missed,  and  in  that  case  the 
needle  should  be  retracted  and  a  more  inward  direction  taken. 

If  the  solution  is  properly  injected,  it  should  not  affect  the  ciliary  nerve, 
optic  nerve,  or  other  structures  in  this  region. 

Time  to  Wait  for  Anesthesia. — If  the  needle  enters  the  epineurium,  the 
patient  may  experience  paresthesia  in  the  tissues  which  are  supplied  by  the 
second  division  of  the  fifth  nerve.  Sufficient  time  must  be  allowed  to  permit 
the  anesthetizing  solution  to  thoroughly  permeate  the  sensory  fibers  which 
compose  this  large  nerve  branch. 

Soon  after  the  anesthetic  solution  is  injected,  signs  of  approaching  anes- 
thesia will  follow.  In  case  the  solution  is  not  deposited  in  contact  with  the 
nerve  trunk,  twenty  or  tweny-five  minutes'  time  must  elapse  before  anesthesia 
is  profound.  If  the  solution  is  deposited  in  close  proximity  to  the  nerve 
trunk,  anesthesia  is  profound  in  from  ten  to  twenty  minutes. 

BLOCKING  THE  POSTERIOR  SUPERIOR  DENTAL  (ALVEOLAR) 

NERVE 

Topography  of  Anatomy. — ^For  a  study  of  the  parts  to  be  blocked,  the 
reader  is  referred  to  Chapter  VII.  A  detailed  description  of  the  anatomy 
will  not  be  given  here.    However,  a  few  remarks  are  essential. 

The  posterior  superior  dental  nerve  or  nerves  are  given  off  the  second 
division  of  the  fifth  nerve  as  it  crosses  the  sphenomaxillary  fossa,  just  before 
the  second  division  enters  the  posterior  portion  of  the  floor  of  the  orbital 
cavity.  (See  Figs.  48  and  65.)  The  posterior  superior  alveolar  nerve  may  be 
single,  (see  Fig.  64)  or  it  may  be  multiple  (see  Figs.  65  and  68)  and  enter  as 
many  small  foramina  as  there  are  nerve  branches.  Gray  states  that,  in  some 
instances,  several  posterior  superior  alveolar  or  dental  nerves  are  present.  Of 
the  numerous  dissections  made  by  the  author,  he  has  in  one  case  found  this 
nerve  given  off  as  one  branch,  and  later  dividing  into  four  branches  and  en- 
tering from  foramina  in  the  tuberosity  of  the  superior  maxillary  bone.  In 
three  dissections  a  single  branch  was  found.  In  four  dissections  it  was  found 
that  this  nerve  was  given  off  as  one  branch,  later  dividing  into  two  branches. 
For  practical  purposes,  it  makes  no  difference  whether  the  nerve  enters  the 
posterior  lateral  tuberosity  of  the  superior  maxillary  bone  as  one  branch  or 
several  branches,  because  if  the  solution  is  injected  in  the  immediate  region  of 
the  foramen  or  foramina,  rapid  anesthesia  will  be  produced.  The  diameter 
of  this  nerve  at  its  origin  is  approximately  one  millimeter.  Its  direction 
is  downward,  laterally  and  anteriorly  until  it  reaches  the  posterior  portion 
of  the  maxillary  tuberosity  or  zygomatic  process,  and  at  a  point  approximately 
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2  em.  above  the  distogingival  margin  of  the  upper  third  molar  it  enters  the 
foramen  of  the  same  name.     (See  Figs.  36,  40,  and  60.) 

In  brief,  this  nerve  supplies  the  posterior  lateral  tuberosity,  the  alveolar 
process,  upper  second  and  third  molars,  buccal  periosteum,  gum  tissue,  and 
mucous  membrane.  It  communicates  with  the  middle  superior  alveolar  over 
the  upper  first  molar  and  second  bicuspid  teeth.     (See  Figs.  40  and  60.) 

The  osteology  of  the  tuberosity  of  the  superior  maxillary  bone  should  not 
be  overlooked,  and  if  the  operator  will  observe  the  anterior  view  of  a  skull 
(see  Fig.  32)  he  will  notice  that  it  is  impossible  to  see  the  posterior  superior 
alveolar  foramen  because  it  is  located  posterior  to  the  tuberosity  or,  in  other 
words,  around  the  curvature  of  this  bone.     When  the  operator  notices  this 


Fifj.  259.-  IIIiistrntiuK  the  st^rtiiiK  point  of  tlu*  Tirctllo  for  lilocking  the  posterior  superior  dental 
nerve.  The  needle  enters  tlie  niucons  ineinbrane  buccal  to  the  «listohuccal  root  of  the  upper  second  molar 
and  \%  advanced  upward,  backward  and  inward  to  a  depth  of  one  centitnetcr  at  which  point  it  should  reach 
the  periosteum  as   illustrated   iti    Fig.   262. 

1,    posterior   su|)eri<»r   dental    foramen. 

point,  he  will  appreciate  the  advantage  in  using  a  needle  with  the  slightly 
curved  hub  (the  needle  itself  should  not  be  curved),  in  order  that  the  needle 
can  pass  around  the  curvature  of  the  tuberosity  to  reach  the  foramen  which 
is  located  posteriorly  and  approximately  2  cm.  above  the  distogingival  margin 
of  the  upper  third  molar.  The  tissue  punctured  by  the  needle  is  the  mucosa 
located  midway  between  the  gum  tissue  and  the  cheek  or,  in  other  words,  the 
reflection  of  mucous  membrane.  The  needle  passes  through  some  fibers 
of  the  buccinator  muscle  located  posteriorly;  also  fibers  from  the  external 
pterygoid  muscle,  and  in  addition,  the  needle  passes  through  loose  connective 
tissue. 


ih 
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the  curved  hub  is  employed,  the  barrel  of  the  syringe  in  most  cases  is  held 
just  outside  of  the  arch,  and  at  the  same  time,  one  cm.  of  the  needle  is  in 
contact  with  the  curved  portion  of  the  tuberosity. 

Technic  of  Injection. — With  the  patient's  mouth  half  open,  the  process 
of  the  posterior-lateral  portion  of  the  tuberosity  is  carefully  palpated  with  the 
index  finger.  This  is  best  accomplished  by  extending  the  patient's  cheek 
laterally  as  much  as  possible,  and  with  the  index  finger  inserted  posteriorly 
and  internally  around  the  curvature  of  the  superior  maxillary  bone  so  as 
to  ascertain  the  prominence  of  this  structure.  After  locating  the  tuberosity, 
the  area  of  injection  is  carefully  prepared  as  described  on  page  355.     The 


V'lK-  -<•!•  -Showing  corrfct  position  of  syringe  while  making  the  initial  puncture  in  the  mucous 
memhratie  huccal  to  dislo-buccal  root  of  upper  second  molar  for  blocking  the  posterior  superior  dental 
nerve. 

needle  is  inserted  into  the  reflection  of  mucous  membrane  to  the  buccal  and 
above  the  position  occupied  by  the  disto-buceal  root  of  the  upper  second 
molar.  (See  Figs.  259,  260,  and  261.)  The  barrel  of  the  syringe  should  be 
located  outside  of  the  arch  on  the  same  side  of  injection  (see  Fig.  261).  After 
the  point  of  the  needle  enters  the  mucous  membrane,  situated  between  the 
gum  tissue  and  cheek,  it  is  approximately  1  cm.  from  the  alveolar  process 
covering  the  buccal  imrtion  of  the  disto-buccal  root  of  the  upper  second 
molar.  Figs.  25!)  and  262  show  the  needle  assuming  an  acute  angle  with 
the  process  in  this  region.  The  uchmUc  is  now  slowly  advanced  upward,  back- 
ward, and   inward,  until   1   cm.  has  disappeared   in  the  soft   tissue,  at  which 
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time  the  syrinpe  is  brought  laterally  and  worked  back  and  forth  through  a 
distance*  of  1  or  2  mm.  nntil  th(»  periosteum  covering?  the  lateral  curvature  of 
the  tuberosity  is  reached  by  the  needle  (see  F\^.  262).  The  object  of  strik- 
ing the  tuberosity  at  tiiis  point  is  that  the  operator  will  know  positively  that 
the  needle  is  in  contact  with  the  curvature  of  the  bone,  and  he  will  not  insert 
the  needle  posteriorly  at  random  into  the  soft  tissues,  but  will  carry  the  needle 
backward,  inward  and  around  th(^  curvature  of  the  bone.  (See  Fig.  266.) 
After  the  lateral  curvature  of  the  tuberosity  has  been  reached  by  the  needle, 
(See  Fif?.  262),  it  is  advanced  another  centimeter,  which  makes  a  total  depth  of 


Fij?.  J<»2. — The  hfvd  of  thr  nriMlU-  is  in  contact  with  the  |»criostcinn  covcrina;  the  curvatur*"  lateral 
to  the  tnluTosity.  The  approximate  <ie|»th  of  the  noetlle  at  this  time  is  otie  centimeter,  and  <»nly  the  point 
is  located  in  contact  with  the  periosteum,  while  the  rcmainiiiK  portion  is  situated  in  the  mucous  membrane. 

1,    posterior   superior   dental    foramen. 

two  centimeters.  (See  Fi«r.  261^)  After  the  point  of  the  needle  has  reached  the 
periosteum  at  a  depth  of  one  centimeter,  it  is  directed  upward,  backward  and 
inward  at  a  point  approximately  5  mm.  above  the  apex  of  the  upper  third 
molar.  At  least  one  centimeter  of  the  distal  end  of  the  needle  should  be  in 
close  contact  with  the  periosteum  coverinp:  the  tuberosity  (see  Figs.  263  and 
266)  and  1  cm.  sitiuited  in  the  loose  connective  tissue  and  mucosa.  (See  Figs. 
260  and  261.)  The  approximate  distance  to  insert  the  needle  for  this  in- 
jection is  two  centimeters.  The  needle  is  3  cm.  in  length,  therefore  2  cm. 
are  in  the  tissue,  and  1  cm.  exterior  to  the  tissue.  (See  Figs.  264,  265  and  266.) 
Care  should  be  taken  in  manipulating  the  syringe  back  and  forth,  when  the 
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needle  is  inserted  into  the  tissue  at  a  depth  of  1  cm.,  to  prevent  the  needle  from 
becoming  engaged  beneath  the  periosteum.  It  is  not  difficult  to  force  the 
needle  upward,  backward  and  inward  around  the  curvature,  so  that  the 
point  will  be  near  the  posterior  superior  alveolar  foramen  (see  Fig.  263)  w^hen 
the  solution  is  injected.  If  the  needle  is  inserted  beneath  the  periosteum,  it 
will  be  bound  to  the  bone.  Therefore,  it  would  be  difficult  to  advance  the  nee- 
dle medially  and  around  the  curvature  of  the  tuberosity.     The  bevel  of  the 


Fijj.  2(»3.  -This  photograph  shows  the  needle  in  correct  position  for  blocking  the  posterior  superior 
dental  nerve.  One  centimeter  of  the  needle  is  in  contact  with  the  periosteum  near  the  posterior  superior 
dental  foramen,  while  one  centimeter  of  the  needle  is  located  in  the  soft  tissues  lateral  to  the  tuberosity. 
The   total  approximate   depth   is  two   centimeters. 


needh*  should  be  located  towards  the  periosteum.  After  the  operator  has  had 
some  experience,  he  will  have  no  difficulty  in  detecting  when  the  needle  strikes 
the  periosteum,  and  in  extending  it  to  the  desired  location. 

It  will  be  found  that  the  distance  from  the  puncture  point,  which  is 
to  the  buccal  and  above  the  apex  of  the  disto-buccal  root  of  the  upper  second 
molar,  e(|uals  the  distance  from  the  disto-gingival  margin  of  the  upper  third 
molar  to  the  posterior  superior  alveolar  foramen.  The  syringe  is  held  in  the 
right  hand  similar  to  that  of  holding  a  pen  while  writing.     One  should  use 
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the  first  and  second  fiiijrers  of  the  left  hand  to  distend  the  patient's  cheek, 
(see  Fijr.  261;  and  to  expose  the  area  at  the  point  of  insertion  of  the  needle. 
Injection  of  Solution. — The  total  quantity  of  solution  injected  is  two  mils. 
It  is  always  permissible  to  inject  the  solution  from  the  time  the  needle  enters 
the  tissue  until  the  rejrion  of  the  superior  posterior  alveolar  nerve  is  reached. 


FJK.  J<)4.  -Showing  the  correct  jjosition  of  n.^odU'  for  hlockinK  the  posterior  superior  dental  nerve.  Its 
approximate  depth  is  two  centimeters  and  the  needle  point  in  contact  with  the  periosteum  in  region  of  the 
posterior  superior  dental   foramen. 


if  the  patients  shows  the  least  resistance  while  tlie  needle  is  beinj?  advanced. 
However,  in  most  cases  the  needle  is  inscM'ted  witiiout  any  j^ain  whatsoever  to 
tiie  patient.  It*  tiie  patient  resists  in  tiie  l(»ast  after  the  puncture  has  been  made, 
inject  one  or  two  minims  and  wait  about  fiftiHMi  seeonds,  and  tlien  jrradually 
advance  the  needle,  tive  millimeters,  and  inject  a  few  more  minims  and  wait 
apiin,   rep<»atin^  this   proct^ss  until   the  needle  has  advanced  the   correct   dis- 
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taiice.  Willi  tlie  hyperseusitivo  individiiaL  if  tlie  solution  is  j^nvm  in  this 
manning  usually  one-lialf  mil  is  itijeeted  while  tho  jiotHlIe  is  boiiif?  aclvaneed, 
and  the  remainini^  one  and  a  lialf  mils  are  injoeted  to  block  the  nerve  as  it 
enters  the  foramen. 

Precautions. — Ojio  eentinieter  nP  the  needle  should  lie  in  eontaet  with  the 
periosteum  coverinf?  the  enrvatnre  of  the  tuberosity,  whieh  will  insure  rajiid 
and  deep  anesthesia.  (See  Fig.  2ti6.)  ^lany  openUors  hnve  failed  tn  secure 
anesthesia  of  this  nerve  branch  because  they  employed  a  needle  with  a  straight 
hub,  and  foreed   rt  posteriorly  into  the  tissues.     The  needle  inserted   in  this 


Pif.  265,— Positn..!!  i»i  ^vrlugr  uhili'  injrcTing  the  soliitioi>  for  blockini^  the  posterior  fiU|>eririr  ^rlcnt^l 
ncrve»  Note  llial  the  syringr  is  loraiffl  just  niUsirIp  the  arch  which  i»  hicihiiitcrl  hy  fnipJoyiiiK  a.  needk 
wirh  «h{Ehlly   lurvcil  huh   which   will  allow   tlic   nctdir  to   follow   the   curvalnrt*   of   tlic  iiiherostiy. 


manner  did  not  follow  the  enrvatnre  of  the  tuberosity,  atul  when  the  solution 
was  injeeted,  the  point  of  the  ut^edle  was  loea*ed  at  least  1  em.  laterally  to 
the  posterior  superior  alveolar  foramen.  Solutions  iiijeeted  in  this  man- 
ner will  not  reaeh  the  nerve  brauelu  for  the  distanee  is  too  ^reat  for  the  sobi- 
tion  to  infiltrate  tin'ou«fh  the  tissues  and  (u-oduee  a  rapid  and  profound  anes- 
thesia. This  eomnion  error  neeoinits  for  many  failures.  It  is  impossible  to 
advanee  a  needh'  uitfi  a  straijjrht  hidi  jiround  the  eurvatun*  of  the  tul)erosity 
in  eontaet  with  the  periosteum  witfKtut  havinpf  the  syrinj^e  assmne  an  vxa^- 
gerated  lateral  position.  This  neeessitates  the  ilrawiny:  i\li  Hie  patient's  cheek 
laterally,  wfiieii  is  not  ordy  iiiiplensnut,  but  tlnM-e  is  tlanirer  of  breakin^^  off  the 
needle.     Unless  the  neetlle  is  advanee<l  in  t^ontaet  with  the  |ierii>sti^um,  there  is  a 
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])()ssil)ility  of  iiijiirinj^  some  of  the  small  blood  vessels  loeated  in  this  region, 
tiieivhy  j)rn(lnein<r  a  liematoma.  The  danprer  of  i)r(Klueinfr  sueh  a  eondition  is  al- 
most entirely  avoided  if  the  needle  is  kept  in  eh)se  contact  with  the  cnrvature 
of  the  tuberosity,  and  by  not  insertinjr  the  needle  too  far  posteriorly;  and 


Kin.  J<>f). — Dissrct*-*!  wet  aiiatuiiiical  spccitiicn  which  illustrati-s  tht>  lU't-rlU-  for  l)lnckiiiK:  thi-  in»strri»)r 
siiprri'»r  ilt-iital  iutv«-.  Thi  nci<llf  is  advanced  upward,  hackwanl.  and  inward  around  the  curvature  of 
ihr   tulM-n.t.sity. 

1,  forainiMi  nvah-;  J,  second  ilivi^ioii  of  thr  tinh  lu-rvr  cros'^iiiii  the  sphcnoinaxillary  ft»ssa:  .^  intrr- 
iial  niavillary  arlcry;  4.  p.»t«ri<.r  >upiri"r  di-ntal  nrrM-:  5.  posterior  vvjiMimr  lU-ntal  artery;  t..  internal 
maxillary    artery:    7.    long   lni<  i  .il    nrrve;    >.    lin^rnal    nerve:    \K    itifirior    denial    nerve;    10,    mandibular    nerve. 

this  is  anollicr  rrasoii  wliy  in'cclli*s  of  known  lenjjrth  sliould  be  used  for 
inakinjr  deej)  block  injections.  In  ease  a  straijrht  liiib  is  employed,  and  the  needle 
is    advanced    too    far    j)osteriorly    and    not    in    contact    with    the    tuberosity, 


BLOCKING  POSTERIOR   SUPERIOR   DENTAL   NERVE 


425 


there  is  some  danger  of  the  needle  puncturing  the  internal  maxillary  artery. 
This  artery  is  located  at  a  distance  from  one-half  to  three-quarters  of  an 
inch  posterior  to  the  tuberosity.  (See  Figs.  65,  67,  122  and  266.)  As  pre- 
viously stated,  if  the  needle  is  advanced  in  contact  with  the  periosteum  covering 
the  curvature  of  the  tuberosity,  possible  trouble  is  eliminated.  (A  detailed 
description  of  hematoma  is  given  on  page  848.) 

Time  to  Wait  for  Anesthesia. — Profound  anesthesia  is  secured  within 
three  minutes.  The  author  has  in  many  cases  extracted  the  upper  second  and 
third  molars  in  one  minute  following  this  injection.     The  time  to  wait  for 


Fig.   267. — Starting  the   needle   in   the   mucous   membrane   for  t>locking   ihc   posterior   superior   dental 

on  left  side. 


nerve 


anesthesia  depends  upon  the  four  factors  which  are  named  on  page  196.  The 
reason  anesthesia  of  this  part  is  secured  so  quickly  is  because  the  nerves  are 
small  and  the  solution  readily  permeates  them. 

Structures  Anesthetized. — The  tissues  which  are  anesthetized  following 
this  injection  are  as  follows:  Tapper  second  and  third  molar  teeth,  a  portion 
of  the  superior  maxillary  tuberosity,  alveolar  process,  buccal  gum  tissue  cov- 
ering the  upper  second  and  third  molars,  buccal  periosteum,  and  the  mu- 
cous membrane  of  the  cheek  and  gum  tissue.  (See  Fig.  271.)  It  has 
been   the  experience   of  the  author  to   anesthetize   the    upper    first    molar 
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by  this  injrfction  in  approximately  5  per  cent  of  cases,  and  this  is  accounted 
for  by  the  fact  that  in  these  cases  the  posterior  superior  dental  nerve  sup- 
plies the  upper  first  molar,  while  in  95  per  cent  of  cases  the  upper  first  molar 
is  supplied  by  both  the  posterior  and  middle  superior  alveolar.  In  a  large 
nunib(»r  of  cas^»s  partial  anesthesia  is  secured  in  the  upper  first  molar,  which 
can  bf»  accounted  for  by  the  fact  that  this  tooth  receives  its  nerve  supply 
from  both  the  posterior  anrl  middle  superior  dental  nerves.  (See  Figs.  40 
and  f)0.)  One  root  of  the  upper  first  molar  may  be  supplied  from  the  posterior 
sup<*rior  dental,  while  the  other  two  receive  their  nerve  supply  from  the  mid- 


\'\if.  268.-- Showing  corri-ct  position  of  needle  for  blocking  the  posterior  superior  rlcntal  on  the 
left  **ulv.  Approximately  one  centimeter  of  the  needle  is  allowed  to  remain  exterior  to  the  puncture  point, 
while    appr«*xiniately    two    centimeters    are    situated    within    the    tissue. 

die  superior  dental.  The  partial  anesthesia  secured  is  not  sufficient  for  oper- 
ative work.  Inasmuch  as  the  upper  first  molar  is  blocked  in  a  small  per- 
centage of  cases  following  the  posterior  superior  dental  injection,  the  author 
does  not  depend  upon  this  injection  for  the  anesthetization  of  this  tooth,  b\it 
eni])l()ys  more  praelieal  methods  for  anesthetizing  the  upper  first  molar. 
Some  operatoi-s  have  infornuHl  the  writer  thai  in  a  few  eases  they  were  able 
to  block  the  upper  first  nudar  together  with  tlie  upper  second  and  third 
molars  by  a  ])oslerior  superior  dtMital  injection,  but  in  many  cases  they 
had  tailed  to  do  so.  The  explanation  for  the  successful  outcome  in  some 
cases  anil  failure  in  others  is  that  the  nerve  supply  to  the  upper  first  molar 
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is  not  definite.  This  injection  does  not  anesthetize  the  gfum  tissue  and  j)eriosteum 
located  on  the  lingual  side  of  the  upper  second  and  third  molars.  Examples  of 
operations  which  can  be  performed  foUowinj^  the  posterior  superior  dental 
block  injection  are  cavity  preparation,  removal  of  the  pulp,  shaping  the  crowns 
for  bridge  abutments,  or  any  other  operation  which  involves  the  teeth,  the  al- 
veolar process,  or  the  structures  located  buccally.  If  the  upper  second  or  third 
molar  teeth  are  to  be  extracted,  or  any  operation  performed  which  involves  the 
lingual  tissue,  then  it  is  essential  to  block  the  anterior  palatine  nerve  as 
it  emerges  from  the  i)osterior  palatine  foramen.  (For  technic  of  blocking 
the  anterior  palatine  nerve,  see  page  501.)  It  is  not  necessary  to  infiltrate 
the  gum  tissue  and  mucous  membrane  to  the  buccal  of  the  upper  second  and 


I'ig.  269. — Starting  the  needle  in  the  tissue  for  blocking  the   left   posterior  superior  dental   nerve. 

third  molars,  because  the  posterior  superior  dental  injection  blocks  these 
structures.  In  some  cases,  small  branches  arising  from  the  long  buccal  nerve, 
supply  the  buccal  gum  tissue  and  mucous  membrane  in  this  region  in  addi- 
tion to  the  nerve  supply  deriv(»d  from  the  posterior  superior  dental.  The 
posterior  superior  dental  injection  blocks  the  long  buccal  nerve  branches 
when  present;  therefore,  only  one   deep   injection  is   necessary. 

Blockmg  the  Interlacing  or  Overlapping  Branches. — If  the  operation  ex- 
tends anterior  to  the  upper  second  molar,  it  is  essential  to  make  a  second  injec- 
tion for  the  blocking  of  the  interlacing  nerve  branches.  The  posterior  superior 
dental  injection  anesthetizes  the  region  of  the  upper  second  and  third  molars,  as 
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doseribed  almve.  The  upper  first  mnlHr  is  the  dividing  line  lietween  the 
posti*riar  and  middle  siijirriur  idvrnlar  briinehes,  and  a  profound  auesthe- 
sia  is  secured  by  injecting  at  the  posterior  alveolar  foramen,  making  it  un- 
noeessary  to  bloek  the  small  eommunii^atiiig  branehes  from  the  middle  su- 
perior dental  when  the  operation  is  to  be  eonfined  to  the  region  of  tlie  upper 
second  and  third  niohirs. 

Discussion  of  Various  Methods  of  Anesthetizing  the  Middle  Superior  Den- 
tal Nerve.— It  is  impossible  t<t  l)bH'k  the  miiblle  superior  dental  by  the  deep 
block  method  (except  by  blocking  the  second  division)  inasmuch  as  this  ucrve 
is  located  beneath  the  lateral  wall  of  the  superior  maxillary  bone.  (See  Fig. 
GO.)     Therefore^  we  must  resru-t  to  other  metlicHls  fur  bloeking  this  particular 


I'Ik-    -"0. —  InjettinjL;    {lit'    suhiMoii   frir   hlucking   ilie   left   posterior  aiiperi*M  ;>  rve. 

nerve  branch,  aud  it  h  this  Jierve  which  has  given  uiaiiy  dentists  trouble 
in  anesthetizing  the  area  winch  it  supplies.  Tliis  iu*rve  braneh  is  blocked  by  three 
ditTcrent  methods,  which  arc  as  follows: 

1.  Intraosseous  metliod. 

2.  Subperiosteal   inliitratiiui,   pcriplu'ral   or  terminal   method. 

3.  Blocking  the  second  division  of  the  Hfth  ucrve. 

In  many  cases  it  is  dilTieult  to  anestlictize  the  zoui'  occupied  by  llie  two  up- 
per bicuspids  and  iirst  molar  by  infiltration  berause  the  external  alvcobu'  plate 
may  be  so  dense  as  to  prevent  thr  am'Sthclie  stilutiun  from  j>ermeating  and  in- 
tiltrating  through  it.  It  is  self-evident  that  if  the  density  of  tlic  process  is  such 
as  to  prevent  the  solution  from   passing  through  it,  there  will  be  very  little 
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anesthesia  obtained  following  an  injection,  even  though  it  has  been  given  in  the 
best  possible  manner.  Many  times  the  author  has  been  asked  the  question: 
**In  what  eases  is  infiltration  or  terminal  anesthesia  indicated  in  this  particu- 
lar region?''  Such  a  question  has  been  difficult  to  answer  satisfactorily,  inas- 
much as  it  is  difficult  to  ascertain  whether  the  external  alveolar  plate  is  very 
dense  or  is  porous.  However,  a  general  rule  can  be  given  which  will  apply  to 
most  cases. 

Histology  reveals  that  in  the  child  or  young  adult,  the  external  alveolar  plate 
is  porous,  and  with  these  individuals  good  results  can  be  obtained  from  sub- 
periosteal infiltration  anesthesia;  whereas,  with  patients  past  twenty-five  or 


I''ig.   271.-    I.    Outlinr   \vhi\li    shows   tin-   ana   aiKstlu-ti/rd    hy    blockiiifj:   the   posterior   superior  denial    nerve. 

2.  Posterior  superior  dental  foramen. 

thirty  years  of  age,  tlie  alveolar  j)late  becomes  hard  and  dense,  and  in  such 
cases  it  is  not  always  possibh'  to  sec\ire  profound  anesthesia  by  the  infiltration 
method.  As  the  author  has  stated,  tliis  method  gives  excellent  res\ilts  in  the 
child  or  young  adult,  and  it  can  be  used  with  a  great  deal  of  satisfaction,  pro- 
vided the  injections  are  made  j)roj)erly. 

During  the  a\ithor\s  lecture  and  clinical  work  before  various  societies,  he 
has  been  given  patients  tor  operative  work  on  the  upper  two  bicuspids  or  first 
molar  teeth,  and  in  many  instances  his  efforts  have  been  a  complete  failure.  In 
such  cases  \ho  anesthetic  solution  was  carefully  injected  over  the  external  al- 
veolar plate,  and  in  some  eases  even  stM'ond  and  third  injections  were  made,  and 
yet  anesthesia  was  not  secured  so  that  the  teeth  could  be  removed  or  the  sockets 
curetted  without  causing  the  j)atient  pain.  It  is  true  that  in  many  instances  the 
infiltration  or  terminal  method  of  anesthesia  is  a  success  if  the  roots  of  the  teeth 
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to  l)e  oxtra(?te(l  are  partially  absorbed  or  if  those  teeth  are  not  firmly  attached. 
The  writer  has  reference  to  the  anesthetizing  of  teeth  that  are  solid,  and  firmly 
attached  to  tlie  alveolar  process.  Some  operators  have  said  that  they  can  se- 
cure complete  anesthesia  of  the  teeth  in  this  region  by  this  method,  even  if  they 
are  in  a  sound  condition.  This  has  not  been  the  experience  of  the  author,  as 
he  has  not  in  all  cases  been  able  to  anesthetize  this  region  by  infiltration  so 
that  extensive  operations  could  be  painlessly  performed.  It  is  quite  true  that  by 
this  method  complete  anesthesia  of  the  gum  tissue  and  periosteum  can  be  se- 
cured, and  the  painless  application  of  the  forceps  can  be  made,  but  is  not  suf- 
ficient for  the  painless  extraction  of  teeth,  removal  of  granulomata  or  the  pain- 
less removal  of  a  pulp.  Just  because  the  soft  tissues  are  completely  anesthetized, 
and  the  painless  application  of  forceps  can  be  accomplished,  it  does  not  signify 
that  the  teeth  can  be  removed  witho\it  pain  as  the  deeper  parts  are  not  completely 
anesthetized.  The  reader  should  remember  that  there  is  a  vast  difference  be- 
tween partial  anesthesia  and  deep  surgical  anesthesia.  The  operator  must  not 
say  that  the  infiltration  or  terminal  method  has  been  a  complete  success  if  only 
the  ap])lieati()n  of  forceps  has  been  a  painless  procedure,  but,  when  the  teeth  are 
removed,  pain  is  experienced  by  the  patient.  By  the  infiltration  method  the 
])\ilj)  may  be  exposed  without  pain,  and  yet  when  the  broach  is  inserted  into 
the  root  caiuds,  pain  may  be  produced. 

The  many  faihires  encountered  by  the  author  in  anesthetizing  this  region 
caused  him  to  formulate  a  technic  for  blocking  the  middle  superior  dental 
nerve  with  many  ])atients  of  middle  age  and  past,  the  intraosseous  method  is 
(Mn])loyed  (see  j>age  441)  or  the  second  division  of  the  fifth  nerve  is  blocked. 
(S(v  page  WSi),) 

BLOCKING  THE  MIDDLE  SUPERIOR  DENTAL  (ALVEOLAR)   NERVE 

BY  THE  SUBPERIOSTEAL  INFILTRATION,  PERIPHERAL 

OR  TERMINAL  METHOD 

Topography  of  Anatomy,— The  middle  superior  dental  nerve  is  given 
otT  the  infra(»rbital  nerve  about  midway  between  the  origin  of  the  posterior 
and  anterior  superior  dental  branches.  (See  Figs.  40,  43,  and  GO.)  In  many 
eases  it  is  given  oft  in  the  floor  of  the  orbit  just  after  the  infraorbital 
nerve  enters  the  infraorbital  canal.  In  some  instances,  it  arises  from  the  second 
division  of  the  sphenomaxillary  fossa  just  before  the  second  division  enters  the 
]>osterior  portion  of  the  fioor  of  the  orbit.  (See  Figs.  51  and  68.)  The  direction 
of  this  nerve  is  downward  and  laterally,  and  is  located  beneath  the  mucous  mem- 
brane and  periosteum  which  lines  the  inner  portion  of  the  outer  wall  of  the 
antrum.  i^See  Fijr.  GO.^i  This  nerve  divides  into  small  branches  which  assist  in 
the  formation  of  the  superior  ilental  i»r  alveolar  plexus,  which  is  located  above 
the  tii*st  and  second  bicuspiil  and  tii*st  molar  tivth.  <  See  Figs.  40  and  60.) 
Small  branches  enter  the  apices  ot'  the  roots  of  the  two  upper  bicuspids.  In  ap- 
]>ro\imately  5  per  cent  of  cases  the  upper  first  molar  is  supplied  by  the  pos- 
terior superiiU*  dental,  while  in  !>.')  per  rent,  it  is  supplied  by  both  the  posterior 
ami  s\iperii>r  dental  branches. 
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In  addition  to  the  upper  first  and  second  bicuspids  and  first  molar  teeth, 
a  portion  of  the  superior  maxillary  bone,  alveolar  plate,  buccal  periosteum,  gum 
tissue,  and  mucous  membrane  located  between  the  gum  tissue  and  teeth,  are 
supplied  by  the  middle  superior  dental.  This  nerve  does  not  supply  the  struc- 
tures located  to  the  lingual  of  the  upper  bicuspids  and  first  molar. 

In  making  an  infiltration  or  terminal  injection  buccally  to  the  alveolar 
plate,  the  surface  osteology  must  always  be  considered.  In  many  cases,  the 
external  alveolar  plate  covering  the  roots  of  the  bicuspids  and  first  molar  is 
uneven.  The  operator  may  experience  difficulty  in  advancing  the  needle  be- 
neath the  periosteum. 


Fig.   272.  —  Illustrating  the  position  of  point  of  ntedU-  lateral  to  apex  of  upper  cuspi<l  for  anesthetizing  the 
upper  first  and  second  bicuspids  and  first  molar  by  the  subperiosteal  method. 

Needle  Employed. — The  needle  used  for  blocking  the  middle  superior  dental 
by  the  infiltration,  peripheral  or  terminal  method  is  No.  3  or  No.  4.  Needle  No.  3 
is  15  mm.  in  length,  24  ga\ige,  and  is  used  in  many  eases  where  only  one  or  two 
teeth  are  to  be  blocked.  Needle  No.  4  is  30  mm.  in  length,  and  25  ga\ige,  and  is 
used  where  two  or  more  teeth  are  to  be  anesthetized.     (See  Fig.  177.) 

Technic  of  Injection. — The  syringe  is  filled  with  two  mils  of  the  anes- 
thetizing solution  in  ease  the  upper  two  bicuspids  and  first  molar  teeth  are 
to  be  operated.  After  the  area  has  been  pre])ared,  the  syringe  is  held  in  the  hand 
pen  fashion.  The  point  of  the  needle  is  forced  into  the  nnicosa  to  the  labial  of  the 
apex  of  the  upper  cuspid  tooth,  holding  the  barrel  of  the  syringe  and  needle 
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at  an  acute  angle  to  the  labial  external  alvi^nlar  jilate  on  the  same  side  of 
injeet'mn.  (See  Fi«rs.  272,  27H,  and  274.)  The  needle  is  advanced  into  the 
mneosa,  and  fiv**  minims  of  the  solution  are  slowly  injected,  (nt^e  Fi^.  278)  after 
whieh,  several  seeonds  should  elapse  before  proceeding  further  with  the 
niMHite.     The  syrinfife  is  now  held  parallel  to  the  oeelusal  plane  of  the  teeth 


I'lg.  2"3. — Wet  specimen  which  illuslratif^  the  first  ^o^itwn  of  nttdlc  for  blocking  the  upprr  firat 
and  scconi]  bimsfiids  and  first  molar  by  tiie  suLpcrio&teal  method.  The  initial  puncture  is  made  in  region 
of  a|iex  of  cus|ikl   tooth. 


(see  Fig.  272)  and  the  needle  pnlnt  is  gently  foreed  beneath  the  periosteum, 
where  five  miuims  an*  injerttMl.  (See  Fig.  278,)  The  needle  is  advanced  to 
the  hiuH^al  of  the  apiees  of  the  l>ienspids  and  first  molar.  Fig,  278  will  show 
how  the  needle  is  at! va need  and  how  the  solution  is  injeeted  at  various  points. 
Each  time  the  solution  is  discharged  there  should  he,  at  least,  fifteen  seconds 
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elapse  before  advancing  the  nenllc  farthiT  into  the  tissue.  Two  mils  of  solu- 
tion should  be  evenly  distributed  from  tlu*  ]nuK*liir*'  pf>int  at  the  apex  of  1ho 
enspid  (see  Fififs.  27r^  and  274)  and  the  tinishiiijr  point,  whieli  is  distal  to  the  disto- 
hueeat  root  of  the  upper  tii-st  molar  (see  Figs.  275,  21G  and  278),  The  needle 
sliould  be  advanced  posteriorly  beneath  the  periosteum  as  niueli  as  possllde, 
so  that  the  solution  will  eoine  in  eontaet  with  the  external  alveolar  plate. 
If  the  external  alveolar  plate  is  ]iorons,  the  solution  will  permeate  it  readily  and 
reaeh  the  hranelies  of  the  middle  sn[»erior  <hiital  nerve.  If  the  s4ilntion  is  irijeeted 
external  to  the  periosteum,  it  will  diffuse  rapidly  into  the  st^ft  tissue,  with  a  pos- 


Fif .  274.— 1 
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potition  of  syrmne  for  blocking  the  upper  firft  and  fecond  bicuspid  imd  Brat  molar  hy  tht 
steal  method.     The  mucous  membrane  is  punctured  labial  lo  the  ape^s   of  the  cuspid. 


fiihifity  ihaf  a  suflfieient  aiatHint  of  \hr  solution  will  not  pei'nieate  the  exterind  al- 
veolar jilate.  The  sointioM  will  folhin  tlu*  line.s  of  h'UNt  resistanvH\  anil  if  injeeted 
ifcexternal  to  the  periosteum,  the  h'ast  resistanee  in  otTered  hy  the  prum  tissue 
and  nnn^osa,  whieh  are  far  less  tlense  Huin  tire  perio,stenni  ami  external 
alveolar  plate  (see  Figs,  71  ami  7;i).  Therefore,  the  operator  shnnld  be  very 
careful  to  inject  the  solution  beneath  tlie  periosteuru,  ami  ^n'eat  care  should 
he  taken  not  to  ijijure  the  periosttuuu  any  more  than  is  absolutely  necessary, 
The  periosteum  is  firmly  attached  to  tiu^  alveolar  process  by  Sharjn^v's  filierii, 
anil  damage  ean  be  caused  if  the  solntimi  is  injeeted  too  rapitlly  or  if  the 
needle  is  inserted  promi.setuuisly  aud  with  ftu'e<%  postoperative  pain  Triay 
result. 


L 
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It  will  be  observed  from  the  above  teehiiie  that  the  solution  is  injected 
anteriorly,  l)ueeally  and  distally  to  the  operative  area  (see  Fig.  278)  and  the 
reason  for  this  is  that  th(»re  is  a  ji:reater  possibility  for  the  solution  to  pene- 
trate the  external  alveolar  plate  than  if  the  solution  is  merely  injected  buc- 
eally  to  the  teeth  in  (piestion.  This  partieular  point  has  been  emphasized 
eonsiderably,  and  if  the  operator  follows  tiiis  teehnic,  much  better  results  will 
be  seeured  than  by  injeetin^  the  solution  buceally  to  the  tooth  or  teeth  to  be 
operated. 
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Fi»j.  jrs.  PositiKn  of  nd'Hc  ti>r  anrstlu  ti.Tim:  tlu-  uj  per  first  and  sccitml  bicusjiids  and  first  mula 
1>>  tlu  MihjuMio>tial  '.i.itho.l.  Note  that  the  >Mn:i:i'  ami  lUnlU  an-  i-arallcl  to  the  occlusal  plane  of  lh< 
teeth. 


BLOCKING  THE  UPPER  FIRST  MOLAR  BY  THE  SUBPERIOSTEAL,  IN 
FILTRATION  OR  TERMINAL  METHOD 

If  the  upper  first  molar  i^;  to  be  bloeked  by  this  method,  the  same  teehnit 
is  employed  as  previously  outlined,  with  the  exceptions  *riven  below.  T\n 
syriujre  is  tilled  with  two  mils  nf  the  solution,  and  needle  No.  4  is  employed 
Instead  of  startinir  the  needle  to  the  labial  of  the  apex  of  the  cuspid  tooth 
whieh  is  done  for  blockinir  the  twc»  bicuspids  and  tirst  molar,  the  needle  in  thi 
]>artieular  instance  is  inserted  into  the  muocnis  membrane  bueeally  to  th< 
a]>ex  of  the  sivond  bicuspid.  The  needle  is  extended  backward  Wneath  th' 
periosteiuu.  holdinsr  the  neinlle  parallel  to  the  exttTiial  alveolar  plate  and  to  tK 
oeelusal  plane  of  the  upper  lucuspid^  and  the  tir>t  molar,  until  it  reaches  a  poiu 
distal  to  the  mesio-buccal  lYn^t  of  the  u]>per  second  molar.  Two  mils  of  th< 
solution  are  slowly  injectetl  at  various  ]vnints  mcNial.  buccal,  and  distal  to  th( 
lirst  molar. 
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BLOCKING  THE  UPPER  SECOND  BICUSPID  EY  THE  TERMINAL  OR  IN- 
FILTRATION METHOD 

Tilt*  Simic  f|:om'nil  |jriii(*ij)It\s  jin^  nnpldynl  Tor  the  1j|nr*kin<r  nf  tliis  tonth  an 
tles{*rilH^(l  iiIhivc,     TliM  lU'pdlr  is  instiled  Inicral  1o  Ww  aprx  of  i\w  first   birnspid 


Fitf.  J7r..  1'ii*iiion  n(  nrrflle-  for  niH'»ThcUrine  lUc  U|Jj>rr  fn*t  auil  second  l)iciit|mU  and  Ctrsi  moliif 
by  rhe  >uh]«¥Tio»irat  iittifioct.  The  n«-ri!lr  u  Aflvuftcei!  posteriorly  tir tieath  the  pcrioslfum  iinrH  lh«  nrvttle 
point  reaches  an  area  di»tal  lo  the  upj-rr  first  «n>l«r. 

juitl  forced  haekwurd  paral!i»l  to  the  extertial  alveola r  phiie  and  uctdnsal 
jjlaJii*  of  the  teeth.  The  sohition  in  injeeti'tl  beneatli  thr  |>eriusleiHji  from  the 
slartinj^  point  until  the  nei'dle  reaches  the  region  of  thn  nirsio-hiieeal  root 
of  the  uppf'r  first  mtdan  Thr  ammnit  of  sohitioii  inJei^liMl  is  i»ne  and  a  half 
Eiils  and  Hie  needle  employed  is  either  No,  3  or  No,  4. 


A 
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BLOCKING  THE  UPPER  FIRST  BICUSPID  BY  THE  TERMINAL  OR  IN- 
FILTRATION METHOD 

The  same  general  principles  as  oiitlhied  ahrive  are  applicable  here.  The 
needle  is  inserted  tn  the  hihial  of  the  apex  uf  ihe  euspid  tooth  and  is  ad- 
vanced  ptirallel  to  the  hueeal  alveohir  plate  beneath  the  periostenin  nntil  the 
point  of  the  needle  reaehes  the  refrion  over  the  apex  of  the  upper  seeond  bi- 
eiispid.  ihu'  und  a  liulf  lailH  of  snhition  are  slowly  injected.  Needle  No.  H  or 
No.  4  is  employeii     Tofi  aiueh  eiiitiliasis  eaii  not  he  plaeed  upon  tlie  laet  that 


Fig.  2"7. — S^huwJng  final  po^titioii  of  ne*?dle  antJ  fiyrirtge  for  nmrsthHiziiig  tlie  iiiiper  fjrst  aiieJ  second 
bicuspids  and  first  tTudor  hy  tUv  auH|ieriostral  tuethod.  The  poinl  of  netdle  is  now  located  distal  to  the 
upper  first  molar.     (Sec  Figs.  i75,  27f.,  and  27S  } 

tlie  solntion  shoiihl  always  be  injeeterl  anteriorly,  bneeally,  and  postoriorly  to 
the  fit'td  of  operation,     (8re  Fi|.^  278.) 

Injection  of  Solution  by  the  Subperiosteal  Infiltration  Method. --^Tu  all 
cases  the  solution  should  be  injected  very  slowly.  It  unist  be  remendjered 
that  durinp-  an  injection  by  this  method  the  needle  is  situated  beneath  the 
periosteum,  and  that  the  periosteum  is  a  very  dense  structure  and  is  chisely 
attached  to  the  bone.  It  requires  considerable  steady  pressure  ui)on  the 
plunger  to  diseharj4;e  the  solution  beneath  the  periosttnini.  If  too  much  pres- 
sure is  exerted,  the  solution  will  be  disrbar^red  too  rapidly.  This  will  cause 
a  distention  of  the  periosteuui  or  a  wheal  whii*h  will  eansi^  soreness  and  i>ost- 
opera tive  paiu.     Therefore,  a  steiuly  pressure  upon  the  plunger  so  the  solu- 
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tion  will  leave  the  syringe  slowly,  is  highly  advisable.  Each  time  the  solu- 
tion is  discharged,  at  least  fifteen  seconds  should  be  allowed  before  advanc- 
ing the  needle  farther  beneath  the  periosteum.  If  this  is  not  done,  consider- 
able pain  will  be  inflicted  upon  the  patient,  and  we  must  here  again  remember 
that  we  should  never  sacrifice  thoroughness  for  speed.  In  case  the  two  upper 
bicuspids  and  first  molar  teeth  are  to  be  anesthetized  by  this  method,  at  least 
two  mils  of  the  solution  should  be  injected.  If  one  tooth  is  to  be  blocked, 
then  one  and  a  half  mils  should  be  used.  If  the  needle  is  not  located  beneath 
the  periosteum,  the  solution  will  be  injected  into  the  mucosa,  which  requires 
very  little  pressure  to  discharge  it.  When  such  a  condition  is  met,  the  needle 
should  be  withdrawn  and  the  point  gradually  forced  beneath  the  periosteum 
so  that  the  solution  will  be  deposited  in  contact  with  the  external  alveolar 
plate. 

Precautions. — Always  observe  that  the  needle  is  being  advanced  poste- 
riorly parallel  to  the  external  alveolar  plate  and  to  the  occlusal  plane  of  the 


FJK.  27H.-  -The  «)iitlinc  of  the  passage  of  nee<lk'  as  it  is  advanced  beneath  the  periosteum  for  block- 
ing the  upper  tirst  and  second  bicuspids  and  first  molar  teeth  by  the  subperiosteal  method. 

1,  initial  starting  point  of  needle  where  5  minims  of  solution  arc  injected;  2,  3,  4,  5,  and  6  indi- 
cate various  points  of  injection.  Kach  location  in<licate<l  by  X  represents  points  at  which  5  minims  of 
solution    are    injected;    7,    illustrates    the    area   anesthetized. 

upper  teeth  in  th(»  region  that  is  being  injected.  The  needle  must  be  in  con- 
tact with  the  external  alveolar  plate  beneath  the  periosteum.  Inject  slowly 
iu\([  avoid  unnecessary  trauma  and  distention  of  the  periosteum  and  mucosa 
which  will  cause  postoperative  complications.  Never  employ  a  needle  of 
large  diameter,  because  such  a  needle  \yill  cause  unnecessary  trauma  of  the 
parts.  After  injecting  at  each  point  wait  at  least  fifteen  seconds  before  ad- 
vancing the  needle.  Always  inject  anteriorly,  buccally  and  posteriorly  to 
the  operative  area.  Remember  that  if  the  plate  of  bone  is  not  porous,  com- 
plete anesthesia  will  not  be  secured,  and  in  such  cases  the  intraosseous  method 
or  the  blocking  of  the  second  division,  should  be  employed. 

Time  to  Wait  for  Anesthesia. — When  the  solution  has  been  properly  in- 
jected, aiul  in  the  proper  quantity,  anesthesia  should  be  secured  in  three  to 
fwc  minutes.  In  case  the  external  plate  of  the  alveolar  process  is  extremely 
porous,  an(»sthesia  Avill  l)e  secured  in  two  minutes;  whereas,  on  the  other 
hand,  if  considerable  density  exists,  from  five  to  eight  minutes  time  should 
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elapse  before  sufficient  anesthesia  has  been  obtained.  If  a  sufficient  depth 
of  anesthesia  has  not  been  obtained  following  the  first  injection,  there  is 
no  harm  in  repeating  the  technic  and  injecting  the  same  quantity  of  solu- 
tion as  previously  injected. 

Structures  Anesthetized. — The  structures  which  are  blocked  depend,  of 
course,  upon  the  starting  and  finishing  point  of  the  needle  (see  Fig.  278).  In 
case  the  solution  is  distributed  over  the  buccal  surface  of  tlie  upper  first  and 
second  bicuspids  and  first  molar  teeth,  extending  from  the  apex  of  the  cuspid  to 
a  point  distal  to  the  upper  first  molar,  anesthesia  of  the  above-named  teeth 
should  be  obtained,  and  in  addition,  the  alveolar  process,  buccal  periosteum, 
gum  tissue  and  mucosa.  This  injection  will  not  anesthetize  the  gum  tissue  and 
periosteum  on  the  lingual  side.  Therefore,  a  lingual  blocking  must  be  given. 
The  buccal  injections,  as  given  above,  are  sufficient  for  cavity  preparation,  pulp 
removal,  or  the  shaping  of  the  crowns  of  the  teeth  for  bridge  abutments,  or 
any  other  operation  which  does  not  involve  the  lingual  structures.  In  case 
the  teeth  are  to  be  extracted,  or  in  case  of  curettement  in  the  treatment  of 
pyorrhea  alveolaris,  or  in  any  case  in  which  the  lingual  structures  are  im- 
plicated, a  lingual  injection  must  be  made.  Anesthesia  on  the  lingual  side  is 
produced  by  blocking  the  anterior  palatine  nerve,  not  at  the  posterior  pala- 
tine foramen,  but  to  the  lingual  of  the  apex  of  the  lingual  root  of  the  upper 
first  molar,  at  Avhich  place  the  anterior  palatine  nerve  is  located.  (For  de- 
tailed technic  for  blocking  anterior  palatine  nerve,  see  page  501.) 

The  same  general  principles  are  applica])le  to  the  structures  anestlie- 
tized,  and  to  the  lingual  blocking,  as  given  above,  when  the  first  ])icuspid  or 
second  bicuspid  or  both  bicuspids  or  the  first  molar  arc  individually  blocked. 

Blocking  the  Interlacing  or  Overlapping  Branches. — When  the  subperi- 
osteal, terminal,  peripheral,  or  infiltration  method  is  employed,  it  is  not  nec- 
essary to  make  an  injection  for  blocking  the  interlacing  or  overlapping 
branches,  inasmuch  as  the  solution  injected  blocks  all  branches  in  the  imme- 
diate region  of  oi)eration,  i)rovided  the  solution  penetrates  the  alveolar  plate. 

BLOCKING  THE  MIDDLE  SUPERIOR  DENTAL  (ALVEOLAR)   NERVE 
BY  THE  INTRAOSSEOUS  METHOD 

Topography  of  Anatomy. — The  anatomy  of  the  middle  superior  dental 
nerve  has  been  given  in  Chapter  VIT,  also  under  the  subperiosteal,  infiltra- 
tion or  terminal  method  of  anesthesia.  The  reader  should  familiarize  himself 
with  the  nerve  distribution  before  studying  the  technic. 

The  middle  superior  dental  nerve  can  not  be  reached  directly  with  the 
needle;  therefore,  it  is  necessary  to  anesthetize  the  structures  sup))lied  by  it, 
by  other  methods.  This  nerve  is  located  beneath  the  outer  surface  of  the  su- 
perior maxillary  bone  and  supplies  the  middle  zone  which  is  occupied  by  the 
two  upper  bicuspids  and  first  molar  teeth.  Tn  addition  to  these  teeth,  it  sup- 
plies the  alveolar  process,  the  outer  wall  of  the  antrum,  buccal  periosteum. 
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prura  tissue  and  mucosa.  It  assists  in  the  formation  of  the  superior  dental 
plexus  which  is  located  above  the  roots  of  the  three  above-named  teeth. 
This  plexus  is  formed  by  the  uniting  of  the  posterior,  middle  and  anterior 
dental  branches.     (See  Figs.  40  and  60.) 

The  external  alveolar  plate  which  covers  the  roots  of  the  above  three 
named  teeth  varies  in  thickness,  the  average  being  about  three  millimeters, 
and  it  may  be  porous  or  dense  in  structure.  (See  Figs.  71,  72,  73,  and  284.) 
In  the  child  and  young  adult  it  is  very  porous,  whereas  in  people  past  thirty 
years  of  age,  in  most  cases,  it  is  very  dense,  which  prevents  the  solution  from 
readily  passing  through  the  process  to  produce  anesthesia  of  the  teeth.  The 
buccal  surface  of  the  external  alveolar  plate  is,  in  most  cases,  irregular 
in  outline,  and  in  some  instances  the  roots  of  the  teeth  are  located  near  the 
buccal  surface,  producing  prominences,  which  can,  in  most  cases,  be  pal- 
pated with  the  index  finger.  In  case  the  roots  are  deep-seated,  the  buc- 
cal plate  is  usually  smooth. 

History  of  Intraosseous  Method  of  Anesthesia. — The  credit  for  first  in- 
jecting the  anesthetic  solution  into  the  middle  or  cancellous  plate  of  bone 
])elongs  to  Otte,  who  demonstrated  it  in  1896,  and  soon  thereafter  he  presented 
his  findings  to  the  profession.  Parrott,  experimenting  independently  of 
Otte,  published  his  work  on  the  subject.  Otte  also  published  his  findings  in 
1896,  and  recommended  that  the  solution  be  injected  directly  into  the  middle 
plate  of  bone.  At  the  time  he  presented  his  technic,  local  anesthesia  was  not 
used  to  any  extent,  and  it  is  for  this  reason  the  work  of  Otte  was  almost  for- 
gotten. Since  the  advent  of  this  method  of  anesthesia  there  have  been 
a  number  of  modifications  presented  by  Masselink,  llein  and  the  author. 

The  technic  described  by  Otte  is  as  follows:  The  gum  tissue  is  first 
thoroughly  cleansed  with  an  antiseptic  solution.  Following  this  a  small 
amount  of  the  anesthetizing  solution  is  injected  at  the  gingival  margin  of 
the  tooth  by  inserting  the  needle  several  times.  After  four  or  five  minutes 
time  an  opening  is  made  through  the  gum  tissue  and  external  alveolar  plate 
on  the  buccal  side  with  a  bur  or  a  (iates-Olidden  drill.  Otte  recommends  that 
the  opening  be  made  more  or  less  at  a  right  angle  with  the  long  axis  of  the 
tooth  and  a  short  distance  below  the  ])ositi()n  of  the  apical  foramen  in  single- 
rooted  teeth  and  between  the  roots  in  molars.  The  hypodermic  needle  should 
be  of  the  same  diameter  as  the  drill.  Before  the  opening  is  made  with  the 
drill,  the  mucosa  is  placed  under  tension  as  much  as  possible  to  avoid  lacera- 
tion from  the  revolving  instrument.  The  drill  is  now  forced  through  the 
external  alveolar  plate  until  it  drops  into  the  middle  cancellous  plate  of  bone. 
The  next  step  is  to  insert  the  hypodermic  needle  into  the  opening  which  has 
been  made  with  the  drill,  and  the  solution  is  then  slowly  injected  into  the 
cancellous  bone. 

The  Author's  Method  of  Producing  Intraosseous  Anesthesia. — The  author 
has  endeavored  to  simplify  the  intraosseous  method  by  evolving  a  new 
technic  for  blocking  the  area  supplied  by  the  middle  superior  dental  nerve. 
The   pioneer   work   of   Otte,   Parrott   and   Masselink   was   a   stepping   stone 
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towards  advancement  and  it  laid  the  foundation  for  more  efficient  meth- 
ods. Intraosseous  anesthesia  is  of  great  value  to  the  oral  surgeon  and 
dental  practitioner,  and  it  is  of  immense  importance  in  the  execution  of  our 
work.  With  all  due  respect  to  the  pioneers  who  have  blazed  the  way,  it  is 
the  opinion  of  the  author  that  their  methods  did  not  fulfil  the  requirements  in 
an  ideal  way  for  the  production  of  anesthesia  by  the  intraosseous  method. 

Failures  Encountered  in  the  Zone  Occupied  by  the  Upper  Bicuspids  and 
First  Molar  Teeth. — It  has  not  only  been  the  experience  of  the  author  to  fail 
many  times  in  blocking  this  zone,  l)Ut  it  has  also  been  the  experience  of  hun- 
dreds of  operators  who  have  attempted  to  anesthetize  this  particular  zone  by  the 
subperiosteal,  terminal  or  infiltration  method.  This  particular  phase  has 
already  been  discussed  under  the  head  of  ** Blocking  the  Middle  Superior 
Dental  Xerve  l)y  the  Subperiosteal,  Terminal  or  Infiltration  Method,"  on  page 
430,  but  the  author  considers  it  to  be  of  so  much  importance  that  a  short 
discussion  will  be  given  here. 

In  individuals  of  middle  life  or  past,  the  external  alveolar  plate,  which 
covers  the  three  above-named  teeth,  is  so  dense  that  it  may  not  allow  the  so- 
lution to  really  permeate  it  to  produce  profound  anesthesia  of  the  parts, 
and  even  after  the  operator  has  carefully  injected  the  solution  over  the  buc- 
cal area,  which  has  already  been  described,  many  times  his  earnest  effort 
will  result  in  disappointment  and  failure.  This  very  thing  has  happened  to 
the  author  many  times  while  giving  clinics  before  societies,  and  the  disap- 
pointment and  eml)arrassm(»nt  induced  the  author  to  search  for  other  methods 
of  blocking  the  middle  superior  dental  nerve  which  has  been  the  **  joker  or  bug- 
bear'' to  the  operator  in  the  great  system  of  bh)ck  anesthesia,  inasmuch  as  the 
nerve  branch  which  supplies  this  area  is  completely  enclosed  within  bone, 
and  it  is  impossible  to  reach  it  with  the  ne(»dle  to  anesthetize  it  by  the  deep  block 
method.  Other  methods,  therefore,  must  be  resorted  to  in  many  cases  in  order 
to  ])roduce  deep  anesthesia  of  the  parts  so  that  an  operation  can  be  per- 
formed upon  the  teeth  or  the  tissues  of  this  part. 

After  searching  the  field  most  diligently  and  carefully  for  an  efficient 
method  of  blocking  this  area,  especially  in  those  cases  which  will  not  yield 
to  the  subperiosteal  infiltration  or  terminal  method,  the  author  put  forth 
every  effort  to  evolve  some  nu'thod  whereby  this  particular  part  could  be 
thoroughly  blocked  with  accuracy,  and  to  work  out  a  technic  which  can  be 
easily  mastered.  The  two  methods  that  are  recommended  are  (1)  Intraosseous 
method;  (2)  Blocking  the  second  division  of  the  fifth  nerve  by  the  intraoral 
method. 

The  intraosseous  method  is  highly  efficient  when  no  infection  is  present, 
such  as  infiammation,  swelling,  or  alveolar  abscess.  The  second  division 
block  is  indicated  when  infection  of  this  part  is  present.  The  second  division 
block  is  contraindicated  for  the  blocking  of  this  zone  unless  infection  is 
present.  AVhen  the  second  division  is  blocked,  the  amount  of  anesthesia 
produced  is  extensive.  The  writer  has  termed  the  intraosseous  method  of 
anesthesia  the  '* missing  link,''  and  it  is  no  doubt  a  very  fitting  term,  inasmuch 
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as  it  does  fill  in  the  missing  link  which  has  been  encountered  in  block  anes- 
thesia. 

The  difficulties  which  have  been  encountered  by  the  infiltration  or  ter- 
minal method  of  anesthesia  for  blocking  this  area  have  been  explained  and 
it  is  not  the  object  to  condemn  the  infiltration  or  terminal  method  but  it 
is  the  intention  to  point  out  the  indications  and  contraindications  for  this 
form  of  anesthesia.  The  writer  does  not  believe  in  adhering  to  any  set 
rules  while  applying  any  anesthetic,  either  general  or  local,  Imt  he  does  be- 
lieve in  the  operator  using  any  method  which  seems  to  be  best  adapted  to  the 
individual  case,  and  if  this  broad  view  is  taken,  better  results  will  be  secured 
than  to  employ  a  certain  method  in  all  cases.  The  subperiosteal,  infiltration  or 
terminal  method  of  producing  anesthesia  is  of  great  value  in  selected  cases. 
In  nearly  every  case  success  is  attained,  if  it  is  employed  upon  young  individ- 
uals, say  under  twenty-five  years  of  age,  or  upon  other  individuals  who  have 
portions  of  roots  of  teeth  remaining  which  are  not  firmly  attached,  or  in  any 
other  case  in  which  it  is  unnecessary  for  the  solution  to  enter  the  external 
alveolar  plate  and  produce  profound  am^sthesia  of  the  deep  alveolar  process. 
In  this  instance  we  might  mention  the  treatment  of  pyorrhea  alveolaris.  In 
those  individuals  where  good  results  are  obtained  from  using  infiltration  anes- 
thesia, the  external  alveolar  plate  is  porous  and  readily  allows  the  solution  to 
pass  through  it  into  the^ middle  plate  of  the  alveolar  process.  However,  it  is 
known  from  experience  and  from  the  study  of  histology  of  bone  that  the  older 
the  patient  the  more  dense  the  bone. 

It  is  very  disappointing  to  the  operator  to  inject  the  solution  by  the 
terminal  or  infiltration  method,  and  wait  a  sufficient  length  of  time  for  anes- 
thesia, and  when  the  o])eration  is  started,  find  that  anesthesia  is  not  complete, 
and  if  the  operation  is  continued,  considerable  pain  may  be  experienced  by  the 
patient. 

When  the  intraosseous  method  is  employed,  the  region  of  the  upper  bicuspids 
and  first  molar  can  be  blocked  with  more  satisfaction  to  both  the  patient  and  the 
operator  than  is  usually  accomplished  through  the  medium  of  infiltration  anesthe- 
sia. Numerous  cadavers  have  been  dissected  and  many  skulls  have  been  exam- 
ined; the  histology  of  bone  structure  and  the  nerve  supply  of  these  parts  have 
been  studied  in  order  to  arrive  at  seme  definite  basis  before  presenting  the 
technic  to  the  dental  profession. 

AUTHOR  S  METHOD  OF  BLOCKING  THE  TWO  SUPERIOR  BICUSPIDS 

AND  FIRST  MOLAR,  ALVEOLAR  PROCESS  AND  BUCCAL 

STRUCTURES  WHICH  ARE  SUPPLIED  BY  THE 

MIDDLE  SUPERIOR  DENTAL  NERVE 

BY  THE  INTRAOSSEOUS  METHOD 

Instruments  Employed  in  Intraosseous  Block  Anesthesia. — In  carrying 
out  the  technic  which  has  been  evolved  several  intraosseous  instruments  are 
required  which  are  as  follows: 
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1.  DouhlC'hladed  Intraosseaus  Lancet  and  Retractor. — This  instrument  (see 
Fig.  205)  is  used  to  pierce  the  mucous  membrane  and  periosteum  covering 
the  external  alveolar  plate,  slightly  above  and  between  the  apices  of  the  roots 
of  the  teeth  at  the  point  of  injection.  It  is  held  in  the  hand  as  one  would 
hold  a  knife,  while  it  is  being  inserted  through  the  tissues  and  in  contact 
with  the  alveolar  process.  (See  Figs.  281  and  290.)  The  two  cutting  blades 
are  beveled  on  one  side  only,  and  the  cutting  edge  of  each  blade  is  about 
one  and  one-half  millimeters  in  length.  These  two  blades  are  squeezed  to- 
gether w^ith  the  thumb  and  index  finger. 

2.  Intraosseous  Guide  or  Template. — The  intraosseous  guide  or  template 
(see  Fig.  206)  is  to  guide  the  drill  through  the  external  alveolar  plate.  This 
instrument  is  placed  between  the  blades  of  the  double-bladed  intraosseous 
lancet  and  retractor  prior  to  the  time  of  inserting  the  drill.  (See  Fig.  291.) 
The  guide  is  7  millimeters  in  length,  its  end  being  sharp  so  as  to  retain  its 
position  \vhen  lateral  pressure  is  applied  to  it  against  the  external  alveolar 
plate.  The  end  which  rests  against  the  external  alveolar  plate  is  on  a  line 
drawn  through  the  long  axis  of  the  instrument  so  as  to  eliminate  its  rotating 
while  in  use. 

3.  The  Intraosseous  Drill. — The  intraosseous  drill  (see  Fig.  207)  is  bi-bevel, 
cuts  only  on  the  end,  is  self-cleansing,  and  is  1/2,400  inch  less  in  diameter 
than  the  21  gauge  needle  which  is  employed  in  the  injecting  of  the  solution. 
The  drill  is  13  mm.  in  length  and  the  guide  7  mm.  in  length ;  therefore,  the  drill 
extends  through  the  guide  a  distance  of  6  mm.,  which  is  sufficient  to  pass 
through  the  external  alveolar  plate,  with  rare  exceptions. 

4.  Intraosseous  Needles. — Two  needles  are  employed  in  making  an  intra- 
osseous injection.  Needle  No.  7  (see  Fig.  177)  is  used  for  the  preliminary 
injection.  This  needle  is  10  mm.  in  length,  27  gauge,  very  fine  and  sharp,  and 
can  be  iiLserted  in  the  region  w-here  the  intraosseous  injection  is  to  be  made  in 
order  to  anesthetize  the  mucosa  and  periosteum  prior  to  applying  the  retrac- 
tor and  drill. 

The  second  needle  employed  is  No.  1,  w^iich  is  10  mm.  in  length  and  21 
gauge.  This  needle  is  cone  shaped  on  the  end  and,  when  passed  through 
the  guide  or  template,  extends  beyond  the  guide  tip  a  distance  of  3  mm., 
which  enters  the  external  alveolar  plate,  giving  perfect  contact  between 
needle  and  bone.  The  drill,  as  previously  described,  is  1/2,400  inch 
less  in  diameter  than  the  intraosseous  needle.  The  guide  or  template 
directs  the  needle  into  the  small  opening  which  has  been  made  by  the 
drill  of  slightly  less  diameter,  thereby  giving  perfect  contact  between 
the  needle  and  bone,  which  prevents  the  loss  of  solution  during  the  process 
of  injection. 

Technic  of  Injection  for  Blocking  the  Zone  Occupied  by  the  Upper  First 
and  Second  Bicuspids  and  First  Molar  Teeth. — The  technic  given  here  ap- 
plies to  the  blocking  of  the  upper  first  and  second  bicuspids  and  first  molar 
teeth,  alveolar  process,  buccal  periosteum,  buccal   gum  tissue,  and  mucosa. 
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The  first  stop  in  the  teehuir  is  to  thoroughly  preparp  the  ari*a  to  he 
Ijlocked,  as  given  an  pa^e  355.  After  this  region  has  heen  careful !y  prepared, 
a  preliminary  iiijeetion  is  niatle  hy  nsin^  needle  No.  7  wliieh  is  very  i}ni%  and 
sharp,  {See  Fijtrs.  27IJ  and  280.)  All  intraosseous  injeetions  should  he  made 
slightly  above  and  distally  or  mesially  to  tlie  apex  of  the  tooth  or  apiees  of  the 
leeth  to  he  operated,  P^'or  hloekinf^:  the  zone  oeenpied  hy  the  thre?  ahove-uamed 
teeth  thi*  intraosseous  injection  is  made  above  and  distally  to  the  apex  of  the 
upper  soeond  bic-uspid  tt^otli.  The  sruall  prelinduary  noedle  is  now  mounted 
upon  the  syriii^^'  wliieli  is  filled  with  two  mils  of  the  injtrtin^^  sohition.     fusert 


Fig.   i279.^-Applying  germicidal   solution   to  mucau»  mcinl>raiie   in   rcRion   of  cu!>pi(l  antl   first   Ijicusjtif!   tcclh, 

the  point  of  the  necdlr  iiitn  the  moeosa  abovi'  ami  distally  to  the  iipex  *^f  tlit*  rnnt 

of  the  upjier  M-eood  bieuspid  ttmtlu     (See  Fitr.  2St). )     Alter  tlo^  u lb'  has  hern 

advHm*ed  beut^atfi  the  surfai'f  nf  tht*  mut'tMis  membra m»,  iujeet  tliree  miniius,  and 
then  wait  at  least  one-half  minute  to  allow  the  solution  to  produce  a  surfaee  an- 
esthesia. Xow  frradually  foree  tlve  titie  needle  downward  until  it  strikes  the 
periosteuuK  hut  before  insert in;r  the  m-eitle  beneath  it,  injeet  three  mhiims  of  the 
s(>Iution.  After  ajy:aiu  waiting  for  oiu'dudf  minute,  gradually  force  tlu'  needle 
hene^ath  tin*  periosteiun  and  injeet  three  more  minims.  Tlie  amount  fif  solution 
injected  by  this  preliminary  injretion  to  produce  surfaee  anestliesia  is,  in 
most  eases,  rmi*  half  mil.  This  will  leave  cnie  and  a  half  uuls  in  the  syringe, 
whieh  is  injeeled  inUi  the  middle  [>latr  id'  prtreess  to  l^loek  the  three  above- 
named  teeth. 


J 


Fig.  280. — Showing  the  region  of  preliminary  injrction  whicti  precedes  ihc  blocking  of  the  uficer  first  and 
second  bkuKpidp  and  tirat  molar  teeth  by  the  intraosseous  metlicd. 

osteum  and  exttrjial  alveolar  plate,  and  there  is  great  liability  of  the  patient 
moviiijc:  at  the  time  this  is  being  dnji<\  wbieh  may  result  in  breakiii*,^  the  drill. 
Following  the  pre  It  mi  nary  injeetioii  no  pain  whatsoever  is  produced  while 
proceeding  with  the  techuie.     These   Injeclions  can    be   made   upon    the   most 
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f'ig.  281. —  rtisfrlJiiK  th^  doubk' hiaiird  iantret  and  rcirnctyr  l-iKcally  ntnl  hrtwcen  the  npicc*  nf  the 
•«Con(t  btLuaintl  ttiul  fiirniohuccai  ruflt  of  thr  u|ipcr  first  riiolar.  This  is  the  location  for  ihc  blucktitg  pf 
the  hranchci  of  ihc  tnkhllc  su[tenor  tlciilal  nrivc. 

wliolly  prevents  lieiriorrluiiirp  ufli'i 
(JUS  la  art* I  nud  relractor. 

Tilt*  (Inulilc  lilnitr*!  iiilrnosscoiis  lancet  ninl  relraelor  is  mnv  held  in  the 
hand  like  one  wt)iild  licdd  n  poeket  knife  and  tlie  two  blades  are  s<)iieezed 
together,  fSet*  V\^^  281,)  The  fmtient^s  moulli  sliould  lie  partially  t»pen  in 
order  to  allow  tfie  eheek  lo  ho  tlistended  as  far  laterally  as  possible.  (See 
Pi|^*  2J>0,)  With  the  blades  of  the  laneet  and  retraetor  in  eontaet  with  each 
other,  they  are  now  foreed  tbiTHio^b  the  anesthetized  nineosa  and  periosteum 
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unli!  \]wy  reach  the  outer  portion  of  tlie  external  nlveolar  phile,  tlie  operii- 
tor  he  in  J?  very  eareful  thai  the  ends  of  the  entttn^  l»!<Hles  are  restintr  Ihitly 
npo)i  the  externa  1  pl*»(e  of  Inxie,  Now  ^vitrk  tln^  histrnnient  hack  and  forth 
tlinnitrli  a  distaiiee  not  to  exrerd  oiif  niilliineter,  wliiefi  will  eanse  tlie  hhideK 
to  pieree  the  periosteum.  Take  the  Imiplate  or  gnide  (see  Viy;.  21*1)  in  the 
left   hand  and  plaeo   the  eon e-sh aped    pcnnt   he t ween  the   two   hlades  of   the 


Fig,  J}<Ji. — Inserting   Uic  drill    llnuu^h   Uie  guiiU*. 

intraosseous  laneet  and  retraelor.  irradually  foivin^^  the  *rutde  hetweeti  the 
hlades  to  separate  them.  The  hlades  of  the  intraosseous  laneet  and  retraetor 
wilt  sprhig  apart  slijzhtly  after  the  tensitni  has  been  relieved  by  takhi^  away 
the  index  finger  and  thumh.  The  teint^late  or  «^'uide  should  hv  extended  down- 
ward between  the  hla<les  lintil  it  T-eaehes  the  external  alveolar  plate.  The 
hmeet  should  now  he  renn^ved  from  the  part  as  it  has  aeeompUshed  its  pur- 
pose. The  template  or  j^uide  shonhl  be  Indd  in  the  left  haitd.  Some  pres- 
sure shcudd  be  exerted  on   the  exlerjial   alveohn*  plate   by   the   ^uide   so  the 
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sharp  Piid  vmi  cmht^i]  itst^lf  sli*rlilly  into  tlie  alvt^ulnr  procpss  and  its  position 
be  retained.  If  flip  o^uidi^  mmes  hitemlly  only  a  frai-tiini  nftvv  llie  opening 
has  l*cen  nuidt*  liy  tlie  drill,  it  will  be  impossible  to  liMtate  thr  upenin^  witli 
tlie  needle. 

The  sharp  end  t>f  tlie  I e initiate  or  |i:iudt'  is  now  restintt  against  tlie  exter- 


Fig.   281. — In^rlitig   llie   ilrill    ihroush    ilic    guide   and    oiltrnal   ;iIvLuUr   jibtc    intt*    [he   cancclluus    procc»R. 


1 


nal  aIvi*i»!Mr  jtlat(\  and  no  trannui  or  bieei'ation  of  Ihe  nuieons  membrane  or 
l!ie  ijfuni  tissue  lias  bt^eri  prtKluced,  After  lire  oi>erat(M'  has  sueeeeded  thns 
far  wilh  tlie  1etdiiii(%  he  slinubl  take  ph^nty  td*  Man*  in  observinj^  that  the  lnn|i: 
axis  of  the  teiajdate  or  ^niide  is  at  ri'/ht  arifiles  t(»  the  snrfaee  of  lhe  external 
alveolar  plate,  [f  i(  is  not  beld  at  ri^rlit  aiitrlos  while  the  drill  is  l>einyf  inserted, 
but  assunjes  tiiore  or  le.ss  of  an  aeiite  anjjfle  witli  Ihe  bone,  there  is  scnne  <langer 
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of  passinj?  the  drill  into  the  peridental  membrane  or  into  the  end  of  the  root 
of  the  seeond  bieiispid  or  the  mesio-bueeal  root  of  the  upper  first  molar. 
The  objeet  of  makinj?  the  intraosseouK  injection  so  hiprh  is  to  eliminate  the 
possibility  of  foreinj?  the  drill  into  the  root  of  the  tooth  or  the  peridental  mem- 
brane, whieh  ean  be  eliminated  if  the  operator  uses  due  eare  and  judgment. 
The  drill  is  now  passed  throujrh  the  guide  and  in  contact  with  the  external 


Km  JS4.  Cr.»vs  Molion  of  ^ni'cruir  ma\i]lar\  Inmu-  <i!viatrti  |ic-t«i'rn  ii|>|>rr  liicu»|*ids  illustrating  the 
inii«lc   anJ   inir4«»>stou*   iliill   in    poMiton.      Note   that    the    ilrill   has   entered   the   mitltllc   cancellous  process. 

1.  Iinis^ial  |»late  of  !»*<ne;  J.  i»i»rti»-n  of  hard  |kalate:  3.  lateral  wall  of  antnim:  4.  intraosseous  drill  in 
position:  5.  temfilate  |M>rtion  of  intra«»»s«-oiis  guide  in  {•«>sition:  <•,  inner  cancellous  |iortton  of  bone;  7, 
buccal  plate  of  Ume. 


alveolar  plate.  (See  Fig.  282."^  (in^it  eare  should  be  taken  not  to  use  exces- 
sive pressure  upon  the  drill,  attempting  to  force  it  through  the  external  al- 
veolar plate  too  quickly.  It  is  advisable  to  alb»w  the  drill  to  cut  slightly, 
and  then  n^tract  it.  and  place  it  in  i-ontact  with  the  plate  of  bone  again,  and 
re|>eat  this  procedure  until  the  external  plate  has  been  pierced.    It  must  be 
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remerabered  that  tin*  drill  is  very  small,  and  tliitt  if  excessive  pressure  is 
used  upon  it,  there  is  a  possibility  of  its  hrejikinsTr.  The  objret  is  to  use  as 
small  a  drill  and  needle  as  possihlc  in  order  that  a  siiiall  opeinnjLT  ^nu  he  made. 
While  extending  the  drill  through  the  j?tiide  and  external  alveolar  plate, 
lateral  pressure  should   not   be  exerted  upon   I  fie  haudpieee.     The  operator 


Fig.  285. — tntertitift   the  needle   Ihrough   thr   giiidt%   into  Tin-    opening   made   Uy   the   driti    -if*   f.rtftil    conlacl 
will  be  obtained  bclween  needle  and  prc»ceii. 


ean  easily  dchM'l  whrn  (be  drill  i-iitrrs  tin*  rriiddh*  porous  purtioji  of  the 
alvealar  process,  becanse  tfierc  is  a  vast  ditTerencr  hi  the  atiiouut  of  re- 
sisrauee  n^piired  In  i-xtiMidinj?  tlif  drill  tlirtMijffi  Ifie  external  alvrobir  plate 
as  emupared  with  the  middle  ran(*ellnus  f>lat«*.  The  sensation  exprrieueed 
fry  M>e  uperal<ir  when  the  (irill  enters  tin*  middle  eaiieelhius  iN^ne  18  very 
siTiiihir  to  that  when  a  bur  enters  tfie  pnlp  idiamber  of  a  tooth.  (See  Fijr. 
284.)      When  the  drill  enters  the  miiUlle  porous  portion  it  is  utd   atlvanced 
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any  further.  After  the  drill  has  been  removed,  extreme  caution  should  be  ob- 
served so  as  not  to  cause  the  slightest  movement  of  the  template  or  guide,  be- 
cause a  slight  movement  from  its  original  position  will  make  it  extremely 
difficult  or  impossible  to  locate  the  opening  with  the  needle.  In  some  few 
cases,  when  the  drill  is  being  extended  through  the  external  alveolar  plate,  it 
does  not  enter  a  porous  middle  plate  of  bone  but  instead,  a  density  exists,  and 


Fig.  286. — Illustrating  the' 'guide  and  needle  and  their  relationship  to  the  external  alveolar  plate. 
Note  that  the  sharp  end  of  gui<le  is  in  contact  with  the  external  alveolar  plate. 

1,  lingual  plate  of  hone;  2,  ]iortion  of  hard  |)alate  and  floor  of  antr\nn;  3,  lateral  wall  of  antrum; 
4,  intraosseous  needle  in  position;  5,  template  portion  of  intraosseous  guide  in  positi»)n;  6,  inner  cancel- 
lous portion  of  bone;   7,  buccal  plate  of  bone. 

an  equal  amount  of  pressure  is  required  while  extcMidiug  the  drill  through 
both  the  external  and  internal  plates  of  bone. 

The  author  has  encountered  five  cases  in  which  no  ciincellous  middle  plate 
was  reached  by  the  drill,  and  the  conclusion  was  that  no  cancellous  middle 
plate  existed  in  these  patients,  but  instead  an  extreme  density.  In  these 
cases  the  drill  was  removed  and  inserted  in  several  difTcrctit  directions,  but 
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it  was  irap<*ssible  to  penetrate  llie  external  alveolar  plale  tiiid  reach  the  inner 
porous  portion  in  any  ease.  An  at tr nipt  was  made  to  inject  the  solution, 
but  it  was  cliffieuU  to  f<>ree  it  into  the  jaw,  inasmneh  as  the  bone  was  so 
dense  it  would  not  take  np  the  solution,  making  it  diOieult  to  produee  anes- 
thesbi  by  this  method. 

In  patients  of  this  tyjie  *roiKl  results  ean  mil  lie  seenred  by  the  intraosse- 


1 
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Fig.    287. —  InjcctmK    The    solution    through    the    giiick   and    external    plate    inio    the    tancdlaus   process    for 
blocking   the   branches   o(   Ihc    miildlc   3\i|i«Tiar    clrnia]    wTvt*. 

ous  method,  and  if  anesthesia  ean  not  he  produced  hy  this  nietlnnb  it  would 
be  unreasonahlr  \o  expert  tfiat  the  pari  eould  be  anesthc*tized  l>y  the  sub- 
periosteal, ternnual  or  infiltratimi  mrthtHl.  hi  these  livi/  rases  the  author 
sueeet'ded  in  protbiring  anesthesia  liy  bli>i'kiiif,'  the  seetuid  tltvisidn  of  the 
tiftli  rn'rvc  by  \hv  intraurai  nn^tluub  Snt*li  rases  as  di-si-riliiMl  are  niK'onimon,  The 
external  alveubir  pbitc  varies  in  ihic-liru'ss,  and  in  stniii'  c-ases  the  rnnls  of  the 
teeth  aii*  bii-aied  very  elose  to  the  surface  tif  bnne,  wlnh'  in  otlirr  iiistaneevS, 
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tin*  rodts  nn»  deeply  oiiil>edded  with  t^jiisiderahle  bone  eoveriiifj  them,  Fip^s, 
71,  T2»  7o  an«l  2S4  will  is'm*  the  r(*tid<*r  k\n  idea  as  to  the  variations  in  the 
Ihiekiiess  of  the  external  alvrolar  ]date. 

The  next  step  in  the  teehine  is  tn  inject  the  solution  into  the  middle 
pliite  of  hone,  Tlu*  iieedhs  whieh  is  10  min.  in  leng'th,  and  21  i:?au^e,  is  now 
tuounled  U|H»n  tlie  syringe  wdiieh  eontains  IV2  mils  of  the  injeeting  solution. 
The  syriniE**  is  heki  in  the  rij^ht  hand,  and  the  [ifuide  or  template  is  held  in  the 
Icfl  hmid,  (Hee  F\\:.  285,)  The  nee<lk\  whieh  is  eone-shaped  on  the  end, 
IK  mnv  i^Hs^d  tliroUj^h  the  guide  until  the  external  part  of  the  opening  in 


Fig.   28H, — liijccliriij  aotutitm   into  the   miikllf   eiiueellous  plate   lor  aric-stbetlzjng  tJit-    upper   first  and  secoticj 
bicu*:itds  and   first   mular.  alveolar  proccfiit,  and  buccal  structures. 


the  external  alveolar  idate  is  reached.  As  previously  remarked,  tlie  needle  is 
1  2,400  ineli  greater  in  diameter  than  the  drill,  therefore  a  rotatin^r  movement 
of  the  syringe  and  needle  is  advised  in  order  that  the  needle  may  enter  tlie 
opening  in  the  external  plate.  The  reason  for  using  a  needle  a  fraetion  larger 
than  the  opening  is  that  it  will  give  perfect  eontaet  between  needle  and 
bone,  whieh  will  obviate  any  leakage  of  the  solution,  and  the  operator  will 
know  exactly  how  mueh  solution  he  is  injecting.  As  the  guide  is  7  mm.  in 
length,  and  the  intraosseous  needle  10  mm.  in  length,  the  needle  will  pass 
through  the  guide  a  distance  of  3  mm.,  which  amount  is  contained  in  the  open- 
ing made  by  the  drill.  (See  Fig.  28(>. )  T!ie  needle  is  straiglit,  but  is  mounted 
upon  a  hub  which  is  slightly   curved,   making   it   more   convenient   for  the 
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operator  while  inserting  the  needle  through  the  guide  and  injecting  the  solu- 
tion. The  operator  should  be  very  careful  not  to  bend  the  needle,  and  he 
should  also  remember  that  both  the  syringe  and  handle  of  the  guide  are  long 
levers,  and  the  3  mm.  of  the  needle  which  is  contained  in  the  bone,  is  very 
easily  bent.  However,  considerable  pressure  can  be  made  upon  it  without 
breaking  it  as  it  is  iridio-platinum. 

Injection  of  Solution. — The  total  amount  of  solution  injected  for  block- 
ing the  upper  bicuspids  and  first  molar,  the  alveolar  process  and  buccal  struc- 
tures is  one  and  one-half  mils  plus  one-half  mil  for  the  preliminary  injec- 
tion.    The  solution  should  always  be  injected  very  slowly  and  near  the  tem- 


prrmatient  cusi>id 


"lecidiious    inferior    cuspid 


permanent    sjipcnor   inrisor*" 


permanent    inferior   incisor* 


[lermanrtit   inferior   1st   molar 

].!  rtfiatr-riit    jnfcTior  cuspid 

Fijf.  J89.  — rp|)er  ami  lower  jaws  of  a  nine  year  old  child  seen  from  in  front.  -The  permanent  teeth 
and  roots  of  the  deciduous  teeth  have  been  exposed  by  chiselinj?  away  the  anterior  alveolar  wall.  (From 
Sohotta  an<l   McMurrich.) 


perature  of  the  body.  Perfect  contact  should  be  secured  between  the  needle 
and  bojie.  Care  should  be  exercised  not  to  use  excessive  pressure  upon  the 
plunger  and  force  the  solution  too  quickly  from  the  syringe,  as  the  solution 
comes  in  contact  with  the  nerves  located  in  the  middle  plate  of  Ixme.  If  the 
solution  is  cold  or  extremely  hot,  it  will  cause  pain  when  injected  in  contact 
with  the  delicate  nerves.  After  injecting  the  solution,  remove  the  needle 
by  slightly  rotating  it.  At  the  time  the  guide  is  removed,  a  solution  of  three 
and  a  half  per  cent  tincture  of  iodin  should  be  applied  by  a  small  cotton 
applicator  to  the  small  opening  made  by  the  lancet.  (See  Fig.  297.)  If  the 
operator  follows  the  technic  carefully,  there  will  be  no  laceration  or  trauma 
of  the  parts,  and  the  location  of  the  injection  can  rarely  be  detected. 
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Precautions.-- It  is  nnt  iimppTv^priute  at  this  time  tn  reitrrati'  what  has 
already  hecn  said  with  refeiviiue  to  those  things  which  the  operator  must  ob- 
serve to  obtain  gratifying  results.  Tin*  iiilrriosseous  method  of  anesthesia 
is  contraindieated  in  cyse  of  alveolar  idiscess,  nrrnisis,  or  intianitnation.  Al- 
ways ohserve  that  the  guide  is  held  at  right  angles  to  the  exterrnil  alveolar 
plate  while  inserting  the  drill  to  guard  against  nuitilating  the  peridental 
membrane  or  the  root  of  Ihe  tooths  Do  not  syl)jeet  the  needle  or  drill  to 
excessive  pressure  wiiieh  is  caused  by  exerting  lateral  foree  upon  the  handle 
of  the  guide  or  the  syringe,  btdh  of  whieh  aet  as  levers.     Observe  that  the 


l"i«.  J9U.— ArlvandnK  tin    diuiljlc  ^^bfltl!  lancet  aiid   retractor  ii  kmicmiis   nKniliTaue  ami   pcriosteurn 

at  a  point  dialolabiaJ   lu  Aiiv\   of   upp*"r  cn5i>i<L     This   U   li^^'hc    ioUowiuK   the   (.rcliiniiiary    miection. 

eutting  blades  of  the  double-bladed  lancet  are  in  eontaet  with  the  external 
alveolar  plate,  liaving  penetrated  the  periostenni  before  releasing  the  ten- 
sion, so  that  the  nnieosa  and  periosteum  are  earetidly  separated  before  plac- 
ing the  guide  between  the  bladrs.  Do  not  allow  the  guide  to  move  after 
the  drill  has  been  employed.  Inject  the  solution  shnvly  and  near  the  tem- 
perature of  the  body.  Always  make  the  injection  above  or  between  the  apices 
of  the  roots  of  the  teeth.  It  is  not  advisable  to  use  this  method  in  children 
for  the  extraction  of  deeiduous  teeth,  for  the  reas<ni  there  is  a  possibility  of 
causing  injury  to  the  permanent  teeth  by  the  drill.  (See  Fig.  289.)  Apply 
:>Vm  per  cent  tincture  of  iodiu  to  the  part  at  the  time  the  guide  and  needle  are 
removed. 
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Time  to  Wait  for  Anesthesia. — Profound  anesthesia  is  obtained  almost 
imniediately  following  the  iiijp<*ti(jn.  Tin'  reason  for  immediate  anesthesia 
is  that  the  solution  eduies  in  L*oHta<*t  with  I  he  liratieheK  of  the  mi<ldle  superior 
deiitnl  nerve. 

Structures  Anesthetized.-'The  stnietures  anesthetized  followinf^  the  in- 
te'aosseons  iiijtvtioii  depend  Uf>on  the  hn-atHni  niul  aitjount  of  sohition  in.jeeted, 
Witli  this  partienhir  injeetion,  anesthesia  is  ohtainrd  in  the  ii]>per  fii-st  and 
second  bieuspids  and  first  moUir  teeth,  alveolar  [U-oeess,  hneeal  ])eriostenm,  ^um 
tissue  am}  nnn*osH.     A  sin^de  iidraoaseous  injei^tion  is  suflfteient  for  sneh  opera- 


Fig.  291.— Placing  the   rcmiibtc  or  inuidt  between   the  Mackn   of   tHc   lancet  and   retractor   awl   in   canlact 
with  the  external  alveolar  plate  of  hone  distal  to  aprx  of  cuspid  looih. 

(i**ns  as  pnip  removal,  cavity  preparation,  sliapin^  the  ernwos  nf  the  teeth 
fiir  In-id^e  ahutmtnits,  or  any  other  operation  whieh  involves  the  alveolar 
proeess,  teeth  or  buccal  tissues.  In  ease  the  teeth  are  to  be  extracted,  or  if 
the  operatinn  sliould  involve  the  linpriuil  jjnm  tissue  and  periosteum,  it  is  in 
nnist  eases  necessary  to  anesthetize  the  lingual  structures  by  blockiuK  the 
anterior  palatine  nerve.  Ibnvever,  in  some  eases  the  solution,  which  is 
iirjeeted  iido  the  middle  eaneelJous  process,  will  infiltrate  thron??h  the  lingual 
plate  and  produce  anesthesia  of  tin'  linj»rual  strneturcs.  The  operator  should 
not,  however,  depend  too  much  upon  anesthetizing^  tbe  lingual  structnres  by 
an  intraosseous  injection.  In  this  particular  instance,  the  anterior  x>*datine 
is  not  blocked  at  tbe  posterior  palatine  foramen,  but  by  injecting  the  solu- 


456 


BLOCK    ANESTHESIA    AXD    ALLIED   SUBJECTS 


tiou  midway  betwin^Ti  tlie  lin^riio-gin^ival  tiiargiu  of  the  upper  ^vi^i  molar 
and  median  line,  or,  in  nther  words,  lingually  to  the  position  oceiipied  by 
the  apex  of  the  iintj^nal  root  of  the  u[)per  first  molar.  (See  pa^es  509  and  510 
for  teelinie.) 

If  the  hloekin^  is  far  an  (jperatinu  ii[>on  the  upper  tirst  (^r  seeond  bicus- 
pids, and  the  radio|^rani  reveals  a  definitely  outlined  |?ranuloma,  then  two  intra- 
osseous  injections  are  advisable.  For  example,  suppose  a  granuhmia  of  the  u|)- 
per  seeond  bieuspid  is  to  be  removed,  the  first  intraosseous  injeetioii  is  made 
above  and  inesially  to  tlie  apex  of  the  root  of  the  U|i|>er  lirst  bieuspid,  tlie  seeond 


Fig.   292,— Starling  the   drill   through   ihe  guide   for   an   intraosseous   inJcctioii   located   distobbial    lo   apex 

of  cuspid. 


injeetion  either  distally  and  above  the  distobueeal  root  of  the  upper  first  molar 
or  above  and  between  the  apiees  of  the  bueeal  roots  of  the  upper  first  molar. 
When  two  intraosneoiis  injections  are  made,  the  ariesthetie  solution  wnll  in- 
filtrate the  operative  field  without  inserting?  the  drill  and  needle  in  the  patho- 
logieal  area  whieh  is  shown  by  the  radioprram. 

Bloekliig  the  Interlacing  or  Overlapping  Branches. — It  is  not  necessary 
lo  make  an  injeetioii  to  block  the  interlaein*?  or  overlapping:  nerve  branches 
wIm'O  I  he  intraosseous  meth(Kl  is  eiiiidoyed,  for  the  reason  tliat,  when  the 
solution  is  injected  l>y  this  method,  all  nerve  branches  in  the  operative  field 
are  blocked. 
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Advantages  of  Author's  Technic  for  Producing  Anesthesia  by  the  Intra- 
osseous Method. — 

1.  The  injection  van  be  niiide  without  pain  to  the  patieiiL 

2.  Nu  trauma  or  hiueratiou  of  tlie  tissues  is  produced  because  the  suiall 
blades  of  the  intra ossieoiis  ]aneet  and  retractor  are  used  to  separate  the  mu- 
cous membra  lie  and  periosteum. 

3.  Complete  euntaet  between  the  extenuil  alveolar  plate  and  needle  is 
secured  with  no  loss  of  solution. 

4.  The  amount  of  solution  injeeted  is  always  known. 

5.  Pustoperative  eomplieations  are  eliminated. 


W'm*  293> — In»erling  ihc  nccdk  through  the  guide  and   rxtcrniil  alveolar  plnlc  di*lol«bial  lo  apex  of  cuspid 

tooth. 


6.  Anesthesia  of  the  xoiie  injeetrd  is  seen  red  alnmsr  immediately, 

7.  A  minimum  amount  of  solution  is  required  lo  hloek  a  lart;<»  operative 
area. 

8.  One  intraosseous  injeetion  is  in  most  eases  suflieient  to  bloek  an  area 
w^hieh  may  require  additional  injections  by  other  methods  of  loval  anesthesia. 

J),  Anestlu^sia   is  eontined  to  the  immediate  operative  field. 

10.  The  ease  and  aei^nrarv  with  whicii  injections  can  be  made  are  advan- 
tageous. 

Blocking  the  Upper  First  Molar  by  the  Intraosseous  Method.— The  tech- 
nie  for  bloekju*.'  tlie  up[>er  first  m<dae  by  the  iutnuisseous  method  is  identical 
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with  wluif  hns  iilroatly  been  <leseribed,  \vi1li  tlie  exct'ptioii  tliat  the  iiijertion  is 
iiia<lo  ahnve  and  bct\vf*en  tlie  apices  ul  the  biieeal  rotits  cd*  the  upper  hrst 
BHiIar,  or  the  injection  can  he  laade  as  previously  described ;  that  is,  above  ami 
between  the  apex  at  the  second  bieiispid  root  and  the  mesio-hiieeal  root  of  the 
npper  first  molar.  If  the  injeetion  is  made  aliove  and  hiieeal  to  the  apices  of 
the  hueeal  roots  of  the  npper  first  molar,  oidy  one  mil  of  solution  is  required. 
In  most  instances  it  is  advisable  to  make  the  injection  sii«rhtly  above  and  dis- 
tally  to  the  apex  of  the  seeoml  liienspid  for  operative  work  upon  tlie  first  molar, 
for  the  reason  the  buccal  roots  may  be  fused,  and  if  such  is  the  case,  the 


Fig.  29A, —  Infw^rting  the  needle  t!iroLig:h  the  tco^platc  or  gruidc  into  ihc  STti.ill   0|»cnJilg  which  has  hccn  made 

liy  ihc   driU» 


drill  may  [jieree  them.  However,  if  the  ii[)per  first  molar  is  to  be  extracted, 
the  injection  can  he  made  bnecally  and  above  the  apices  of  the  buccal  roots  of 
this  tooth, 

BLOCKING  THE  UPPER  SECOND  BICUSPID  BY  THE  INTRAOSSEOUS 

METHOD 


The  hlockinir  of  this  tooth  by  the  intraosseous  method  is  similar  to  that 
described  above,  with  the  exception  that  the  injeetiftn  is  made  above  and 
to  the  mesial  of  the  apex  of  the  root  of  the  second  bicuspid.  Inject  one  mil 
of  the  solution* 
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BLOCKING  THE  UPPER  FIRST  BICUSPID  BT  THE  INTRAOSSEOUS 

METHOD 

The  injection  is  made  above  and  to  the  mesial  of  the  apex  of  the  root  of 
the  first  bicuspid  tooth.  The  reader  will  observe  that  the  injection  for  anes- 
thetizing:!: a  sinj:^le  tooth  is  made  anteriorly  and  above  its  apex.  The  reason  for 
this  is  that  the  location  of  injection  is  nearer  the  anterior  part  of  the  mouth, 
which  adds  ease  to  the  technic. 

BLOCKING  THE  INFRAORBITAL;  ANTERIOR  SUPERIOR  DENTAL 
NERVE  AND  BRANCHES  OF  INFRAORBITAL 

Topography  of  Anatomy. — For  a  thorough  description  of  the  anatomy, 
the  reader  is  referred  to  Chapter  VII.     Only  a  synopsis  will  be  given  here. 


Fig.    _'95.— Injecting   the    solution    through    the    guide    into   the    middle    cancellous    plate   of   alveolar    process. 

The  infraorbital  nerve  is  a  continuation  of  the  second  division  of  the 
fifth  nerve  and  assumes  the  name  of  infraorbital  from  its  location.  The  second 
division  of  the  fifth  nerve  reaches  the  floor  (see  Figs.  42,  51,  53,  and  68)  of  the 
jmsterior  portion  of  the  orbit,  and  continues  anteriorly  in  the  infraorbital 
groove  or  sulcus,  (see  Fig.  37)  then  enters  the  infraorbital  canal  and  makes 
its  exit  ui)on  the  anterior  surface  of  the  superior  nmxillary  bone  through 
the  infraor])ital  foramen.     (See  Figs.  32,  40,  60,  69  and  70.)     The  infraorbital 
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nerve  is  of  ('Oiisidenililc  (lirimotci%  ami  after  it  jiasses  throu<rli  the  infraorbital 
foramen,  it  divides  into  three  principal  branebcs  as  given  Ijelovv. 

The  object  of  injeetinpr  the  solution  at  the  infraorbital  foramen  is  to 
bloek  the  anterior  snperior  rb^ntaf  and  the  terminal  brain*bes  of  the  infra- 
orbital  nerve   which   are  tlu^    inferitu^  palpebral,    lateral    nasal   and   superior 


Fij,  t96. — Showing  exact   tioiition    for   making  an    imraosseous   injrction    for    rhe   blocking  of   two   nr   more 
teeth.     Note  that  thr  aolutirvn  1:^  injected  sliphtly  ahovc  and  ht-twccn  tht^  ii|:iccs  of  the  teeth. 


labial  The  anterior  snjierior  dental  nerve  (see  Figs.  40  and  60)  arises  from 
the  infraorbital  nerve  approximately  5  mm.  distal  to  the  opening  of  the 
infrartrbital  foramen.  Its  direction  is  downward  and  inward  in  a  bony 
eanal  or  groove  located  beneath  the  periosteum  and  muetms  inenilirane  lin- 
ing  the  anterior  wall  of  the  antrum.  It  divides  into  small  branches  whieh 
supply  the  upper  euspid,  lateral  and  central  incisor  teeth,  a  portion  of  the 
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superior  maxillary  bone,  alveolar  process,  labial  alveolar  plate,  periosteum, 
^um  tissue,  and  labial  mucosa.  It  sends  communicating  branches  which  unite 
with  the  middle  superior  dental  (se?  Figs.  40  and  60)  to  form  the  superior  den- 
tal plexus,  and  also  branches  which  cross  the  median  line  to  communicate 
with  its  fellow  on  the  opposite  side.  This  nerve  forms  the  anterior  por- 
tion of  the  outer  nerve  loop;  it  can  not  be  reached  directly  with  the  needle, 
because  it  is  situated  beneath  the  anterior  wall  of  the  superior  maxillary 
bone,  and  the  nearest  point  to  which  this  nerve  branch  can  be  reached 
with  the  solution  is  at  the  opening  of  the  infraorbital  foramen.  (See  Figs.  32, 
37,  and  76  for  infraorbital  foramen.) 


Fig.  297. — Applying  the  germicidal   solution  to   tissue  at  point  of  intraosseous  injection  as  the  template   or 

guide  is   removed. 

The  naming  of  this  injection  **The  Infraorbital"  is  not  technically  cor- 
rect, if  all  injections  are  named  after  the  nerve  branch,  which  has  been  ad- 
vised by  the  author.  A  more  scientific  name  would  be  the  **  Anterior  Supe- 
rior Dental  Injection.'' 

Immediately  after  the  infraorbital  nerve  emerges  from  the  infraorbital 
foramen,  it  forms  a  plexus  which  divides  into  three  branches  which  supply 
the  lower  eyelid,  skin,  the  cartilage  of  the  side  of  the  nose  and  half  of 
the  upper  lip.  These  three  branches  have  nothing  to  do  with  the  nerve  sup- 
ply of  the  region  occupied  by  the  central,  lateral  and  cuspid  teeth.  When  the 
solution  is  injected  at  the  opening  of  the  infraorbital  foramen,  anesthesia  is 
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prodtieod  in  a  portion  of  tlie  infraurlMfal  nerve,  iiifnKirln'lal  plexiig^  the  three 
terinnml  hwhii  branches,  and  tin*  anterior  snperi(»r  dental  nerve.  For  oper- 
ative drinistry.  the  ohjeet  of  diseluiririjig  the  solntion  at  the  infraorhiljd 
foramen  is  to  hloek  the  iiiiterior  snperior  dvntal  nerve  whieh  is  j^jiven  uft 
the   itifranrliital    nerve   in    llie    infranrhital    minal    at    a    point    approximately 


n 


Fig.    298. — rosition   of  imraosseous   injection    for   blocking    the   two   superior   bkiistVids   or  addilionat    trrOi, 


5  mm,  to  the  distal  of  the  opening  of  the  infraorbital  foramen.  ^VJlen 
the  solution  is  inje(*ted  at  tln^  infraorbital  foramen,  it  m  impossible  to  anes- 
thetize the  anterior  superior  dental  nerve  witliout  first  prodneinj^  anesthe* 
sm  of  the  inferior  palpehrsil,  lateroiiasal  and  snperior  labial  branches,  and 
a  portion  of  the  iid^raorbital  nerve.  The  anatomical  arran«j:emrnt  makes  it 
impossible    to    blork    the    anterior    snperior    chMital    nerve    dinvtly    with    the 
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needle;  therefore,  the  solution  is  injected  at  tlie  upeiiing  of  the  foramen^  antl 
then  by  careful  massaging,  the  solution  m  forced  backward  into  the  infraorbital 
canal,  tluis  rea<*hing  the  anterior  snjierinr  dental  hrinieh. 

Osteology  of  the  Anterior  Surface  of  the  Superior  Maxillary  Bone.— The 
anterior  surface  of  the  superior  maxillary  hone  is  eoneave  in  the  region  of 
the  cuspid  fossa,  (see  Figs.  35,  M  and  r^7)  \vhieh  makes  it  absolutely  impas- 
sible for  the  needle  to  follow  the  periostenoi  from  the  starting  point  until 


^ 


Fi|f,   J9M.  — Illimtratifw   Oic  \m<c  <lrawn   tin  rough   the   long  axis   of  the  *ccoinJ   bicEi«|iid   wliich   in   uio-si 
CasM  will  t>a9i9   tlirotigU  thr  foltuwini?  farainina: 

1*  Su|>raorhita1  foratncn;  2»  tnfraorbital  forannfn:  5,  rofit  of  upj»er  H'Cond  hku^pul:  4,  mcula!  faramcn. 

the  foramen  is  reached,  but  instead  of  trying  to  ftilhnv  the  periosteum  this 
concave  surface  must  he  bridged  Ijy  thi'  TnuHlle.  (See  Fig.  307.)  The  infraor- 
bital  foramen  is  located  approximately  I  cm.  below  the  infraorbital  margin 
and  at  tin-  jnn<'tion  of  the  second  aiid  third  fifths.  The  readc*r  is  referred  to 
any  st^indard  texMnjok  of  anatomy  tn  ihoroughly  acquaint  himself  with  Ihe 
nsteology  of  the  parts  involvi-d. 

Location  of  the  Infra^arbital  Foramen. —-With  tin*  teeth  in  occlusion,  a  line 
drawn  through  the  h>ng  axis  of  I  tic  s»M*orul  bii*uspiil  tooth  (provided  tlic  pa- 
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lieiit  has  nDrmal  nccliisinnV  will  pass  through  tlie  iiifraorhital  foramen,  the 
supraorbital  foramen  and  mental  foramen.  Fi^s.  2ill*  and  ^Jl)0  illustrate  a  line 
which  has  been  drawn  in  the  above  deserihed  manner.  If  this  point  he  borne 
in  mind  while  insert  in  *r  the  needle  for  injecting  the  solution  at  the  infra- 
orbital foramen,  the  operator  will  find  it  to  he  highly  advantageous.  Both 
the  supraorbital  and  infraorbital  foramina  are  located  at  the  junction  of 
the  second  and  third  fifths.  Divide  the  infraorbital  margin  into  fifths,  then 
place  the  tip  of  the  index  finger  one  centimeter  below  the  infraorbital  margin 
between  the  second  and  third  fifths  nearest  the  median  line,  and  it  will  rest 
directly  over  the  infraorbital  forametL  (8ee  Fig.  30L)  In  some  eases  this  line 
win  not  bi.seet  the  infraorbital   and  supraorbital   foramina,  but  may   pass  the 


Fig.  .lf>0. — A  liine  drawn  through  (be  lon«  axS^s  uf  the  sccontl  htcusiiirj,  will  in  mosi  casfs  pass  Oirnugh 
ibe  mental  fnratnen  inflicatrd  hy  I;  ihe  second  bicvi;4|jid  indicatril  hy  2;  tin*  anfr^unrbuul  furamrn  itidicated 
by  3  and  supraurbilal   farainicn  indicated  by  4. 

mesial  or  lateral  margins  (jf  the  foramina,  bnt  for  all  practiral  purposes  it  makes 
little  or  no  ditTerence. 

Needle  Employed. — The  needle  employed  for  injecting  the  solntion  at  the 
infraorbital  foramen  is  No.  4,  25  gauge,  3  cm.  in  length.  (See  Fig.  177.)  The 
average  depth  of  the  needle  while  making  the  injection  is  2  em.,  the  needle 
being  3  em.  in  length,  therefore,  1  cm.  will  remain  exterruil  to  the  tissue, 

Technic  of  Injection.— The  ehair  shoultl  be  elevated  and  tipped  haekwanl 
with  the  patient  in  a  semi-supine  position.  (See  Fig.  570.)  The  operator  sbouhl 
stand  in  front  and  at  the  side  of  his  patient.  The  area  of  injection  is  now  care- 
fnlly  prepared  as  described  on  page  H55.  Locate  the  infracu-hital  margin  of  the 
superior  maxillary  and   malar  bones  with  tlie  tip  of  the  index  finger,     Pab 
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pate  the  infraorbital  margin^  and  after  earefully  laealing  it^  divide  the  infra- 
orbital marfl:in  into  liflhs,  and  s^tartiii^  from  the  median  side,  place  the  tip 
of  the  fing:er  1  cm.  beneath  the  infraorbital  margin  at  the  jiinction  of  the 
second  and  third  fifths.  (See  Fiprs.  801,  308,  309,  and  312.)  An  imajjjinary  line 
is  now  drawn  tliron»rb  the  lon«  axis  of  the  seeond  bieuspid  whieh  will  pass 
lln^onprh  the  infraorbital,  snpraorbital  ami  mental  foramina.  (See  Figs.  299 
and  300.)  The  index  finti:er  should  rest  direetly  over  tlic  infraorbital  foramen, 
and  the  upper  lip  and  an^le  of  the  mouth  should  be  raised  with  the  thumb  to 
thoroughly  expose  the  an*a  whieh  is  to  reeeive  the  needle.     (See  Fig.  302.) 


Fig.  301. — PladnR  tbc  intlr*.   linger  in   ihe  region   of  ihc   infraorltital    furamcn. 

The  syrinfre  is  held  in  the  ri^dit  hand  pen  fashion.  The  nperator  f.bonld  not  be 
too  hasty  in  insertinpr  the  needh_\  but  shouhl  take  a  few  nuunents  to  obtain 
eoiiv*^  nlj^Mjment  of  tlir  eourse  whieh  the  needle  is  goin<^  to  take.  After  a 
eorreet  ali^'umcnt  has  lu'en  obtained,  hohl  the  syriniife  arjd  needh?  paraUel  to 
Ihe  bueeal  of  Ihe  hin^'  axis  of  the  npfH^r  st-eoud  bieuspid  and  punt-tore  the 
nnu'osa  above  and  Imeeally  to  tfve  apex  of  the  irpper  sreond  bieusidd,  that  is,  at 
Hie  highest  point.  (Het*  Fi^s.  302,  30:],  310.)  The  oprrator  sliould  exercise 
eaiition  in  observin*,'  tJiat  the  nei-dh'  is  held  ijarallel  to  the  longf  axis  of  the 
seeoud  bienspid,  provided  this  looth  is  in  its  n*>rmal  loeatioiL  (8ee  Figs.  303, 
304.)  In  ease  the  [>alii'nt  <bK\s  not  possi'ss  normal  oeelnsion,  insert  tht*  needle 
ns  near  as  possible  to  tin-  normal  location  of  the  seeond  bicuspid  tovjtfi.  If  the 
operator  understands  th<*  ti'^-hnie  of  this  injiM*tion  when  the  seeond  bieuspid  is 
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abryvnibal  ^asi^-.  Th*-  n**^l^  pnwtar*-  in  iL*-  mT>^>a  *tr:fi^i  t•^  '>:**ar'Hi  ai  >»$( 
1  ^m.  frr>in  th*^  ^^xt^^mal  alTf«>Iar  platr-.  S^  Fi^.  :>C  Ti**  :if^H£*^  fa^:«!pl  be 
ftl//vly  arjrl  ean-fnllr  adraneM  toward*  tb^  inf r*:'rt  r:al  f-i/raasr-i  ir.  lE^*-  aBanner 
#l^-ii#^nJ^  a^j'^vf.  S^*^  Hes.  -^l5.  30i>.  :».  an-i  :5ili^.  I:  >£*-^>i  =•:<  i*weh 
ib^  IffrrUAt^nm  until  thf*  infraorbital  foram^'n  is  ^^•^h.•?»i,  T»»  MiM-k  em- 
pha^iA  #ran  not  1#^  pl^fred  upon  thL^  important  pLa**^  of  tk^  ii^v^ksii^.  f*>r  if  tli<^ 
n^-^ll^  ill  allow^  to  follow  thf  perio^ruiii.  failure*  is  sire  to  •lafmir.  Kwause  the 
mirfa/'^  rjnt^^lrjify  of  thi5>  part  eontraindkcat^  ^ueh  a  pn>?e^iire.  The  eu^kl 
frj«vHa  '  vire  y^'iien,  'S2  and  35    whieh  is  treated  in  ;ki^  resiv*n.  is  t^nt^k^r^^  and  if 


Fig.   30J.      I'oHition   f/f    hyririK<-   aii'I   m-t-tUv   fur  the   infraorhital   injection.      Index    tinger   placed   directly   over 
infraorbital    foramen.      The  thumb   is  raii^ing  the  lip. 

tho  i)(Ti()st(»uin  is  followed,  the  needle  will  !)eeome  engajred  beneath  the 
jxTiosteiifii  in  the  floor  of  the  cuspid  fossa,  with  the  result  that  the  solution 
is  injeeted  below  the  infraorbital  foramen,  instead  of  at  the  opening  of  the 
foninien.  (Se(?  Fi^r.  :n;].)  Fiseher's  teehnie  is  to  insert  the  needle  in  the 
reM:i'>n  <>^'  the  ai)ex  of  the  euspid  and  advance  it  towards  the  infraorbital 
foramen  at  an  an^^le. 

Many  operators  have  failed  to  bloek  the  anterior  superior  dental  nerve 
b(»eauHe  they  slarted  the  needle  in  the  <?uin  tissue  or  in  the  mucosa,  and  forced 
it  upward  in  eonlaet  with  the  jieriosteum  eoverinj?  the  anterior  surface  of  the 
Nuperior  nuixiMary  bone.     If  such  technic  is  employed,  the  needle  will  enter  the 


BLOCKING   INFRAORBITAL;   ANTERIOR   S1/PER10R   DENTAL   NERVE 


467 


floor  nf  tlip  puspid  fa*4sa,  making  it  iuipos^sible  to  advance  the  needle  fartlier  with- 
out bc*iiditijpf  or  break ini?  it,  A  eiuinnoii  mistake  with  maay  operators  iK  to  injeet 
tbo  stjhitinn  in  \hr  ruspid  tussn  hicatetl  1  eTn,  beneath  the  infraorbital  ronnni^Ji. 
(See  Fi^',  313.)  When  Ihe  nolntinn  in  inji-ettnl  in  the  cuspid  fossa,  it  is  imiM(s.stl»le 
to  force  it  into  the  infraorbital  canal  by  massage.    It  shonhl  be  borne  in  niirul 


Fig.  303. — Wet  a^nitomical  ti*cdmrn  ill mji t rati hje  rhe  itlnrtinff  imifit  of  the  needle  for  hlockiti^  thi*  ati- 
lerior  *wiJ«rri«r  dental,  infraorbital  ncrvt  atu]  liranrhes  at  ihc  infraorliitiil  for^iimon.  Nocitle  is  stark-d  in 
the  mucouf  mcmbrmne  buccal  to  ai^cx  nf  »cci)nil   bjcit^ptiJ. 

that  wbrn  Ihe  solution  is  injertrtl  at  tb<^  opening'  of  Ibe  infraorbital  foramen,  it 
innst  travel  [msti'riorly  apprfixhuately  5  innL  through  llie  infraorbital  eaiial  to 
anrstheli/e  the  anterior  snperior  ib^iitnl  m*rve  (see  l^^igs.  40  and  tHT).  Ttie  neiHtle 
sfjoidd  reaeh  the  |H*riost<'Hm  near  tlie  opening  of  the  infraorbital  foramen  at  an 
approximate  di^pth  of  1  wr*  eeiitimetera.  (See  Figs,  30;"i»  30li,  and  308.)  The  bevel 
of  the  nei*dle  slionhl  be  towards  the  periostiMim.     The  nredh'  In^itlges  the  ensi*it:l 
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and  dops  not  come  in  eontaet  with  the  periosteum  at  any  point  until  it 
is  the  area  near  the  infraorhital  foramen.  Fig,  307  shows  a  lateral  view 
}.  needle,  and  it  is  noted  that  there  is  a  considerahle  distance  between  the 
e  and  the  anterior  surface  of  the  superior  maxillary  bone.  In  most  cases 
listance  is,  at  least,  1  em.  between  the  needle  and  cuspid  fossa.  In  ease  any 
ance  is  shown  by  the  patient,  it  is  ^ood  practice  to  inject  the  solution 


4.— Illiiflrating   the  ncrJle  in   rtgiou  of  the   infraorbital    foranien.     Needle  is   held  parallel   to  tang 

axi»  of  tec:on4    bicuspid. 
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from  the  time  the  needle  enters  the  tissue  unlil  tlie  foramen  is  reaehetl,  A 
few  minims  can  be  discharged  while  the  needle  is  passing  through  the  tis- 
sue, stopping  the  needle  at  various  intervals  and  waiting  a  tVw  soeonds  before 
advaneing  it.  However,  in  iiearly  every  case  the  infraorbital  injeetion  is  made 
with  on t  any  pain  whatsoever. 

After  two  mils  of  solution  are  injeeted  at  the  frn^amen,  the  skin  arouiul 
the  foramen  is  niassage<l  in  a  eirenlar  fasfiion,  which  will  force  the  solution 
through  the  infraorbital  eanal,  thus  reaching  the  ajiterior  sujicrior  dental 
nerve.     The  part  should  l>e  massaged   for  at  least   one  niiuute,  but   cxeessive 


Fig.  J05.— Pofiitimi  of  the  ncr-dtc  mhil**  tine  imirit  «»  in  cimtAct  with  fhr  periosteum  nc^ar  the  infra- 
orbitnl  (uramc-ii.  Aj»J*roximatcly  two  ctnttmrlrra  of  liic  nrrtlle  arc  inacrtrtj  in  ihc  ttssiue  while  oiitr  ccrnti- 
mcler  i»  locatt-tt  c Elinor   l<>  Ihr  jninttiiirr  fminL 

manipulation  shonkl  uot  be  practiced  as  it  nmy  cause  postoperative  soreness, 
or  own  product*  ct^chynK^Kis,  espeeiaily  in  a  wconau  who  possesses  tender  skin. 
Injection  of  Solution. — The  amount  of  solntiou  injected  at  tiie  ijdVaorbi- 
tal  foramen  is  Vwu  mils.  It  ]s  advisable  to  till  tlie  syringe  with  two  and  a  half 
niiis  so  as  to  allow  for  prcliniiiuiry  injection  if  needecL  With  the  tip  of 
the  index  finger  placed  directly  over  the  infraorbital  foramen,  the  operator 
will  immediately  dett^ct  the  i»resciicc  of  the  solution  whicli  is  being  slowly 
disebarged,  as  it   will  distend  the   tissues   located   exterior  to  the  foramen. 


470 


DtX)CK   ANESTHESIA   AND   ALLIED   SUBJECTS 


While  disfliai'KiMg  the  sulutioii  it  is  advaiitaj^poiis  to  tiiaiiipvihile  the  needle 
haek  and  forth  through  a  distance  of  2  or  3  mm.  for  the  purpose  of  aiding 
the  solution  in  leaving  the  syringe. 

Frecautions. — Hundreds  of  opera l(^rs  liave  informed  the  anthor  that  they 
have  experieneed  more  diflienlty  in  Idoekiujir  the  anterior  superior  dental 
than  any  other  nerve  branch,  exeept  the  middle  superior  dental  nerve. 
The  prineipal  reason  why  so  many  operators  have  failed  with  tliis  injee- 
tion  Ih  that  they  have  atteiupted  to  follow  the  periosteum  with  the  needle 
and,  as  a  result,  the  infra<>rhital  foramen  has  never  been  reaebed,  and  the 


^^^^^^^^^^.  ^^  ^^^^B 


Fi|f,  306,. —  Shuwtne  ]iosJrion  of  nccfllc  which  is  rarallul  lo  the  Iohk  a.xis  of  ihe  second  bictispid  whitr 
dbchariJiiiig  ihe  soluiinn  at  the  iiifraorl'tlal  foremen.  The  inttcx  finger  is  resting  directly  ovtrr  the  foramen 
while  the  (htimb  is   raising  iht*  \\n. 

solution  has  been  injeeted  below  the  (h^sired  lf»eatioH.  lu  other  words,  the 
solution  was  deposited  in  the  tloin*  of  the  euspid  fossa  (see  Fi^.  31oK  When 
the  solution  is  injeeted  in  this  manner^  it  matters  not  how  uiueb  massH^rini^? 
is  done^  there  will  not  he  enough  of  the  solution  to  enter  the  opening?  of  the 
infraorbital  ft^rameii  aud  eanal  t(^  block  tfu^  anterior  sui>erior  dental  nerve. 
The  solution  will  follow  the  lines  of  least  resistanee,  and  when  it  is  diseliarjred 
on  the  anterior  surfaee  of  the  superior  maxillary  hone  and  massacring  is  done,  it 
will  infiltrate  in  all  direetions,  pmdueing  an  exeelhnit  anesthesia  of  the  in- 
ferior palpebral,  lateronasal  and  superior  labial  nerves,  wbieh  means  nothinj? 
so  far  as  operative  dentistry  is  eoneenuMl,  for  the  reason  that  these  nerves 
do  not  supply  the  teeth  or  alveolar  process.     (See  Figs.  60,  300,  and  312.) 


J 
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The  operator  should  be  very  cautious  in  oliserving  that  the  point  of  the  needle 
is  located  at  the  openin*^  of  the  infraorbital  foramen  before  the  solution  is 
discharj^ed,  and  when  th*^  solution  is  discharpred  at  this  point  and  the  massag- 
ing is  correctly  done,  sufficieid.  scdulion  will  pass  backward  into  the  infra- 
orbital canal  to  prodiiee  profound  anesthesia  of  the  anterior  superior  dental 
nerve,  which  supplies  the  centra!^  lateral  and  cuspid  teeth  and  other  struetures. 


1 


1 

n 


lary    boiir.       Il'i 


^1'  ^i    ■-■    till     i-i-Tali«ui>li;iji    uf   Ihf    rirrdk-    ami    (ihir    aiitrrinr    surface    of    ihr    superior    ma^il- 
i' *   ii'      i' «  ^    'int   firiki    the    iitTiostcuin   unHl    Oic   region   tif  the   fnrameci   »  reached.      The 


Another  eonnii«ni  inistakf  wliirh  is  uiadc  hy  nuiiiy  operators  in  that  of  not 
advaneinj^  the  needle  upward  imrallel  U*  the  long  axis  of  the  upper  second 
bieusj>id  towards  the  infrat»rbital  foraiucn.  The  usual  praetiee  is  to  allow 
the  needle  to  form  an  aeute  angle  with  the  external  surface  of  the  supe- 
rior maxillary  hone.  (See  Fig.  31  !1.)  The  author  desires  to  plaee  much  em- 
phasis upiui  this  particular  phase  of  the  teehnie,  inasmuch  as  it  means  so  much 
to  the  successful  outcome  of  the  infraorbital  injection,  Greater  eare  should 
be  exercised  in  the  exeeutiou  of  the  teeliujc  iu  the  making  of  the  infraorbital 
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prociuced  in  a  portion  of  the  infnHjrliihil  nervt^,  iiifmorljital  j^lexns,  the  three 
terminal  faeiiil  bram-hes,  and  the  anterior  Hiiperior  dental  nerve.  For  oper- 
ative dentistry,  tlie  objeet  cjf  diseharcrin^  the  sohition  at  lhe  ijifranrbital 
foramen  is  to  hloek  the  anterior  superior  denta!  nerve  whieh  is  given  off 
the   iiifraorhital   nerve   in    the    infraorbital    eaiial   at   a   point   approximately 


Fig.   298. — Puii^itiitn   nf  intraosseous   injection   for   blocking  the   Iwo  superior   bicuspids   or  additional    tpctli. 


5  mnh  to  lhe  distal  of  tlie  opt^nirij?  of  the  infraorbital  foramen.  AVhen 
the  solution  is  injeeted  al  tln'  infraorbital  foramen,  it  is  impossible  to  anes- 
thetize the  anterior  superior  dt*ntal  nerve  without  first  pritdueinf^r  anesthe- 
sia of  the  inferior  i);d[>ebral,  hrteronasal  and  superior  hdiial  In^anehes,  and 
a  portion  of  the  infraorbital  nerve.  The  aiiatcnuieal  arraHt«:enieut  makes  it 
impossible    to    bloek    the    anterior    superior    dental    nerve    din-etly    witli    the 
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needle;  therefore,  the  solution  is  injected  at  tlie  opening:  of  tlie  foramen,  and 
then  by  careful  massagino^,  the  solution  is  foreed  baekward  into  the  infraorbital 
canal,  thus  reapbin^:  tbf*  ant<*rior  superior  denial  brnindi. 

Osteology  of  the  Anterior  Surface  of  the  Superior  Maxillary  Bone. — The 
anterior  surface  of  the  superior  maxillary  bone  is  concave  in  tiie  regrion  of 
the  cuspid  fossa,  (see  B^i|a:s.  35,  36  and  37)  wbieb  makes  it  absolutely  impos- 
sible for  the  needle  to  follow  the  periostenni  from  the  starting]:  point  until 


^ 


l*tff<   J9Q.— niiiMratmif   fht:   hne   ilrawu   throLiifli   the   l©iig  axis   of   ihc   second    bktispid   wkkb   in   mosj 
caiM-9  will  jiasA  thrnuifh  thr  fuMowinff  foramina: 

1.  SuitrAurhiial  foTaiiicn;  2.  infranrbital  foramen;  3,  root  of  upfK-r  s-econd  lucui^pid;  4,  mental  foramen. 

the  foramen  is  reacht^d,  bnt  instead  of  tryintf  to  folh>w  tbe  periosteum  this 
concave  surface  must  he  bridged  by  the  needle.  (See  Fif?.  HUT.)  Tbe  infraor- 
bital foramen  is  located  approximately  1  cm.  below  the  infraorbital  margin 
and  at  Itie  junction  of  the  seetmd  ami  tbird  fifths.  The  reader  is  referred  to 
any  statidard  textbtiok  of  nnatruny  to  thortiu^ldy  aequaiut  hitns*df  with  the 
osteolojL'y  of  the  parts  involved. 

Location  of  the  Infraorbital  Foramen.— With  tlu^  teeth  in  oeclusiou.  a  line 
drawn  tlirontrh  tlie  Inny^  iixjs  uf  tlo'  s»*rond  bit-usiiid  tooth  (pn»vided  the  pa- 
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tieiit  lias  normal  occlusion K  will  pass  throiijirh  the  itiFraorhilal  foramen,  the 
supraorbital  foramen  and  nuvutal  forametu  Figs.  2^*11  and  300  ilhistrat*'  a  line 
which  has  been  drawn  in  the  above  described  manner.  If  this  point  bo  borne 
in  mind  wbile  insert irip;  the  needle  for  injectinjr  the  solution  at  the  infra- 
orbital foramen,  the  operator  will  find  it  to  be  highly  advantageous.  Both 
the  supraorbital  and  iufraorbilal  foramina  are  located  at  the  junction  of 
the  second  and  third  fifths.  Divide  the  infranrlntal  mar f^ in  into  fifths,  then 
place  the  tip  of  the  index  linger  om*  centimeter  below  the  infraorbital  margin 
between  the  second  and  third  fifths  nearest  the  nietlian  line,  and  it  will  rest 
directly  over  tlie  infraorbital  foramen.  (8cc  Fi^f.  30L)  In  some  eases  this  line 
will  not  bisect  the  itd'raorbita!  and  Hupraorbital   foramina,  hnt  may   pass  the 


Fig.  Jf)0. — A  line  flrawn  (liriHi.li  tV.  Inii^  axis  uf  iht-  st-cond  Irtcijsjiid^  will  in  most  cas^s  pas*  through 
thr  mental  foramen  ifirlicalfti  li>  3;  Ot'  >«  :nnc|  Incuspid  intlicatnl  by  i;  ttic  infraurMial  fi>ramejj  itttlicated! 
by  3  and  supraorbitsL  foramtti  indicattrit  by  4. 

mesial  or  lateral  marj^ins  (ff  the  foramina,  but  for  all  praetieal  purposes  it  mak*'s 
little  or  no  difference. 

Needle  Employed. — The  needle  employed  for  injeetinij:  the  solution  at  the 
infraorbital  foramen  is  No.  4,  25  gau^e,  3  em.  in  len^^th.  (See  Fig,  177.)  The 
average  depth  of  the  needle  while  makin*!:  llie  iiijeclion  is  2  em.,  the  needle 
being  3  em.  in  lenj^tli,  Ihcrefore,  1  cm,  will  remain  cxtcrmil  to  the  tissue. 

Technic  of  Injection* — The  chair  should  be  elevated  and  tipped  liackward 
with  the  patient  in  a  semi-supine  position.  (Sec  Fig.  r>70.)  The  operator  should 
stand  in  front  and  at  the  side  of  his  patient.  The  area  of  injection  is  now  care- 
fully prepared  as  described  on  page  li^5.  Locate  the  infra<»rbital  margin  of  the 
superior  nuixillary   and   malar  bones   witli   the  tip   ot'  the   index  fiuger.     Pal- 
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pate  the  infraorbital  maj^giii,  and  after  earefuliy  loeatiug  it,  divide  the  infra- 
orbital iDart^'in  into  fifths,  and  starting  from  the  median  side,  place  the  tip 
of  the  fin<^er  1  em.  beneath  the  iiifranrhital  marf^in  at  the  j one t ion  of  the 
second  and  third  fifths.  (Sec  Figs,  301,  308,  301>,  and  312,)  An  imati:inary  line 
is  now  drawn  throngh  the  long  axis  of  the  seeoiui  bieuspid  wliieh  will  pass 
throni^di  tlie  infraorbital,  supraorbital  and  mental  foramina.  (See  Figs.  299 
and  300.)  The  index  linger  sbotdd  rest  direetly  over  the  infraorbital  foramen, 
and  the  upper  lip  and  angle  of  the  mouth  should  be  raised  with  the  thumb  to 
thoroughly  expose  the  area  whieh  is  to  receive  the  needle.     (See  Fig.  302.) 


Fttf.   301. — I*laritiir  the  iinlcv    finder  in   ihc  region   oi  the  infraorbital   foramen. 

The  syringe  is  held  in  thv  riglit  hnud  jn  n  fashinn,  Thr  o[R'rator  sliould  tjul  be 
foo  hasty  in  inserting  the  needle,  but  nhould  take  a  few  moments  to  obtain 
correet  alignment  of  the  course  whieb  tlie  tierdle  is  going  to  take.  After  a 
eorreet  aligrumvnt  has  l>eea  olrtained,  hold  the  syringe  and  needle  parallel  to 
till-  bureal  of  the  long  axis  of  the  upper  second  bieuspid  and  puncture  the 
niueosa  aiiove  an<l  bueeally  to  the  apex  of  the  upper  second  bicuspids  that  is,  at 
the  bigliest  point.  (Sec*  Figs.  3012,  3(Kj,  310.)  The  operator  should  exereisc 
eaution  in  observing  that  the  needle  is  lii-hl  parallel  to  the  long  axis  of  tlie 
second  bicuspid,  ]>rovided  this  tooth  is  in  its  normal  h>eatioiL  {See  Figs,  303, 
304.)  Ill  ease  the  patient  does  not  pcjssrss  normal  oeelusion,  insert  the  needle 
as  n«nir  as  possible  to  llo*  normal  h)eation  of  tlie  secoml  bt<nisiiid  tooth.  If  the 
operator  understaufls  the  tcebnie  of  this  injretion  wbm  thi*  set'oud  bhnispid  is 
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in  normal  ocehision,  it  should  be  a  simple  matter  to  modify  the  teehnic  in  an 
abnormal  ease.  The  needle  punetnre  in  the  mueosa  should  be  loeated  at  least 
1  em.  from  the  external  alveolar  plate.  (See  Fijr.  307.)  The  needle  should  be 
slowly  and  earefully  advanced  towards  the  infraorbital  foramen  in  the  manner 
described  above.  (See  Fiprs.  305,  306,  308,  and  309.)  It  should  not  touch 
the  periosteum  until  the  infraorbital  foramen  is  reached.  Too  much  em- 
phasis can  not  be  placed  upon  this  important  pha.se  of  the  teehnic,  for  if  the 
needle  is  allowed  to  follow  the  p(»riostcum,  failure  is  sure  to  occur,  liecausc  the 
surface  asteolo^y  of  this  part  contraindicates  such  a  procedure.  The  cuspid 
fossa  (see  Figs.  32  and  35)  which  is  located  in  this  region,  is  concave,  and  if 


Fig.  30J. —  Piisitiun  of  syringe  ami  nottlle  fur  ihr   iiifntdrliitnl   injection.      Index   finger  i>1aceil  flirectly   over 
infraorbital   ft)rameu.      The  thumb   is   raising  the   lip. 

the  periosteum  is  followed,  the  needle  will  become  engaged  beneath  the 
periosteum  in  the  floor  of  the  cuspid  fossa,  with  the  result  that  the  solution 
is  injected  below  the  infraorbital  foramen,  instead  of  at  the  opening  of  the 
foramen.  (See  Fig.  313.)  Fischer's  teehnic  is  to  insert  the  needle  in  the 
region  of  the  apex  of  the  cuspid  and  advance  it  towards  the  infraorbital 
foramen  at  an  angle. 

Many  operators  have  faile<l  to  bloi'k  the  anterior  superior  dental  ner>'e 
because*  they  starteil  the  needle  in  the  gum  tissue  or  in  the  mucosa,  and  forced 
it  upward  in  contact  with  the  peri(Ksteum  covering  the  anterior  surface  of  the 
superior  maxillary  l>one.    If  such  ttHrhnic  is  employetl,  the  needle  will  enter  the 
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floor  of  the  eiispid  fossa,  making  it  impossible  to  advance  the  neodle  farther  with* 
out  hendiiig:  or  breaking  it.  A  common  mistake  with  many  O[)erators  is  to  itiject 
the  snliitinn  in  thi^  enspid  fossa  Ineated  1  euL  iH^ni^itli  the  infranrhital  foramen. 
(8ec  Fi^.  313.)  Wlieri  tlio  .solniiuu  is  injeet(*d  in  the  euspid  fossa,  it  is  iuipossihle 
to  force  it  into  the  infraorbital  canal  by  massage.    It  should  be  born**  in  inirid 


Pig.  JO  J. — Wrl  anaturnical  speciirtcii  ilhistrating  thr  stiirtiiii:  puint  of  ttiif  necdlr  for  lalockini;  the*  nn- 
lencir  sttpcriar  tlcnitat^  jiifriiorlivral  pcrvr  and  liranchca  at  llic  infraorhitnl  forninttu  Nccdlr  i»  alarlcd  in 
Ihc   mucous  membrane  Uiiccal  to  apex  f>f  ac^conrl   bicirs])i<i 

that  when  the  solutiofi  is  iiijerttHl  at  tiie  opening  of  the  infraorbital  foramen,  it 
must  travel  posteriorly  npproxiumtrly  5  mm.  througli  Wu'  infraorbital  eaoal  to 
ajirHJbetize  tlie  anterior  >in|)erior  dental  nerve  (see  Figs.  4t)  and  t)t>K  The  needle 
shonhl  ri'aeli  tlie  periostrnm  near  the  opeinrjg  of  tJie  infraorliital  foramen  at  an 
approximate  di'pth  of  two  et^ntimt^ters,  (See  Figs,  305,  Ht)G,  and  3(18/)  The  bevel 
of  llie  needh*  should  b*'  towards  the  periosteum.     Tin:  niMMlli*  bridges  Hie  cuspid 


Fig.  .304. — ^IllusTiating   the   needle   in   rtgioii    of  the    iniraorbiial    foramen. 

aKi'i  of   second   bicuspid. 
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from  liie  time  tlie  needle  enters  the  tissue  until  the  foramen  is  reaeheti  A 
few  minims  can  be  disehar^efl  while  the  needle  is  passing  through  the  tis- 
sue, stoppinjir  the  needle  at  vari<nis  intervaln  and  waiting  a  few  seeonds  before 
advaneing  it.  However,  in  nearly  every  ease  the  iMfraorbital  injeetion  is  made 
without  any  pain  whatsoever. 

After  two  mils  of  sohitioii  are  injeeted  at  the  foramen,  the  skin  arouiul 
tlie  foramen  is  massaged  in  a  eireiilar  fashion,  whieh  will  furee  the  Kt^hilion 
throngh  the  infraorbital  eanal,  thus  rraehiiig  the  anti^ior  superior  dental 
nerve.     1*he  part   shoidd  be  nnissa*i»^d   t'nr  at  least  luie  niinnt*%  bnt   exeessive 


Fine.  305. — PoMlimt  itf  llic  iit-tcHc  while  Oic  iwHuf  i«  in  ronUct  with  ihe  prrmjitcum  near  the  infra- 
orNtal  foramen.  Approximaicly  two  ccniMtTiflcrs  of  the  neeille  arc  inserted:  in  the  lisfue  while  one  centi- 
meter i»  locafeil   i\t(ri<tr   tn  Oic  |HtTit.rurc  ji"'i^H 

manipulation  should  not  be  praetietMl  as  it  iruiy  {*anse  postoperative  soreness, 
or  even  produer  eerliymosis,  espetdally  in  a  woman  who  possesses  tender  skin. 
Injection  of  Solution.  -The  anionnt  of  solution  injeeted  at  the  infraorbi^ 
tal  foramen  is  two  mils.  It  is  a<lvisable  to  iiil  the  syringe  with  two  and  a  half 
mils  so  as  to  allow  f(>r  prelinrinary  injeetion  if  needed.  With  llie  tip  of 
the  index  finger  placed  directly  over  the  infraorbital  foramen,  the  operator 
will  irnnu'dialely  deteet  the  presenee  of  I  he  solution  whieh  is  being  sh>wly 
discharged,  as  it  will  distend   the   tissues  located   exterior   to   the  foramen. 
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While  discliargin^^  the  s^olutiou  it  m  atlvautaj!:eovis  to  iiianipnlate  the  needle 
hat*k  arul  fi^rth  tlirou»ili  a  distanee  of  2  or  3  mm.  for  tlie  purpose  of  aiding 
the  solution  in  lea v inn:  the  syringe. 

Precautions.— Hundred s  of  operators  have  informed  the  author  that  they 
have  experieneed  more  difTReulty  in  t*loekinji  the  anterior  .superior  dental 
than  any  other  nerve  liraneh,  exeept  the  middle  su|)erit>r  dental  nerve. 
The  prineipal  reason  why  so  many  operators  have  failt^d  with  this  injee- 
tion  is  that  they  have  attempted  to  follow  the  periosteum  witli  the  needle 
and,  as  a  result,  the  infraorbital  foramen  has  never  heen  reached,  and  the 


Fig.  ^Oft.—S bowing  position  ot  needle  which  is  parnllrl  to  (he  long  axis  of  the 's€Ct»nd  bicuspiurl  wbitr 
discharging  the  solution  at  the  infraorbital  furamcn.  The  inrlix  finger  is  renting  directly  ovir  the  furamcn 
while  the  thumb  is   raising  the   hiK 


solution  has  been  injected  below  the  desired  loeati<nK  In  ttthor  words,  the 
solution  was  deposited  in  the  floor  of  the  eusi>itl  ft^ssa  (see  V\^.  313).  When 
the  solution  is  injected  in  this  manner,  it  matters  not  how  niueh  massaging 
is  done,  there  will  not  he  enough  of  the  solution  to  enter  the  opening  of  the 
infraorbital  fnranion  and  eanaf  to  block  the  anterior  superior  dental  nerve. 
The  solution  will  tVilhiw  tlie  lines  of  least  resistance,  ami  when  it  is  diseharj^fed 
on  the  anterior  surface  of  the  superior  maxillary  bone  and  massa^nn^  is  done,  it 
will  infiltrHte  in  all  directions,  producing  an  exeellent  anesthesia  of  the  in- 
ferior paliiebral,  lateronasal  and  superior  labial  nerves,  which  means  nothini? 
so  far  as  operative  dentistry  is  concerned,  for  the  reason  that  these  nerves 
do  not  supply  the  teetli  or  alveolar  process.     (See  Figs.  60,  309,  and  312.) 
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The  operator  should  he  very  cautious  in  observing  that  the  point  of  the  needle 
m  loeated  at  the  openiuj?  of  the  infni<^rhital  foramen  before  the  solution  is 
disfharg^erl,  and  when  the  snhition  is  disehar^'ed  at  this  point  and  the  massag- 
injE^  is  correctly  done,  snffieient  solution  will  pass  backward  into  the  infra- 
orbital canal  to  produce  profound  anesthesia  of  the  anterior  superior  dental 
nerve,  which  supplies  the  eontral,  laternl  and  cuspid  teeth  and  other  stnictures. 


VtK  '•!"  "^Ii-iwinir  ilic  nrlntiottH.hfii  of  ihc  ntri-tllr  ami  Hhc  iinlcrior  surface  of  tlir  anprrior  maxil- 
lary li*»Ri^.  Ih*  iHnJ]<*  liocji  »ot  strike  ihc  jit-rinslcum  uinil  I  he  region  of  tlie  furaracn  i»  reached.  The 
nccille   bridtfi'st  the   cus|iid   fossa. 

Ant^tlier  eornnion  mistake  wluch  is  made  by  many  operators  is  that  of  not 
advant'in*^  the  needle  upwari!  ])arallel  to  the  long  axis  of  the  upper  second 
bicuspid  towards  the  infraorbital  foramen.  Tlic  usual  practice  is  to  allow 
the  needle  to  form  an  acute  an^He  with  the  external  surface  nf  the  supe- 
rior maxillary  bone.  (See  Fijr.  lil!],)  The  authnr  desires  to  place  much  em- 
phasis upon  this  particular  phase  of  the  technic,  iiuismuch  as  it  means  so  much 
to  the  successful  ontctnne  of  the  infraorbital  injection,  (ireater  eare  should 
be  exercised  in  the  execution  of  the  technic  in  the  making  of  the  infraorbital 
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and  mental  injections  than  any  other  of  the  deep  block  injections,  for 
the  important  reason  that  the  solution  in  both  of  these  instances  should  be  de- 
posited at  the  foramina,  and  that  anesthesia  depends  upon  the  injection  of  the 
solution   directly  at  the  opening:  of  the  foramen  and   tlie   proper  massaging:. 


Fig.    3(>S. — I>is-<cctc«l   wt  t   anatomical    specimen   >ho\\iiin   ilic-    ihimIIc   (imli«..itt<l   l>y   the   (lt)tte<l   line)    fc^r 
injecting  the  s«»lution   at  the  infraorbital    foranun. 

1,    intrattrliital    f«ira:ne!i;    J.    infra<»rl)ilal    neive:    3,    m  clK    in    ]'>>iti'>n    at    iin'r.iorhital    loratnen;    4.    lat 
oral    nasal    nerve;    5,    infcrior.|ial|ul)ral    mrve:   t«.    superior    li'i.il    iu'\e. 


There  is  a  tendency  on  the  ])arl  of  nuiny  operalors  to  Juive  tlu*  chair  too 
low.  instead  of  haviuji:  it  raised  a  considerable  <listanc*e,  and  the  patient 
assuminj^  a   semisupine   position.     It   will   be  found   that   this  position  is  ad- 
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vaiitageous  to  the  operator,  iHasiiiu<'!i  as  lii'  tan  nbtain  a  eorreet  alig^nmeiit 
and  see  exaetly  what  lie  is  doinjif.  Jrassaging  should  always  be  done  in  a 
circular  manner,  that  h,  massaging  around  the  periphery  of  the  injected 
solution  so  as  to  retain  the  solution  in  the  imtiiediate  re*?ion  of  the  foramen 


Fi|i(,  J09.-  SIvming  the  nrctlle  tor  hlockinn  ihe  iirrvc  iTratuhcft  at  uj*  mi  i -h-j  uitin  luuinicn.  It  ti 
bcid  (latallrl  lo  llir  Ioiik  Jt^is  uf  the  second  biciitpitf.  Tbr  iiccillc  is  in  contact  wUh  the  periosteum  in  the 
imiueiJiatc   ntiimi   of  the   foremen   unly» 

1^  metit.nl  nerve  aiui  foramen:  2,  hdtrloT  dcntnl  ncrvr;  3^  tnftrior  dMitnl  artery;  4,  inferior  den 
lal  vein;  5,  region  of  inferior  denial  foramen;  (»»  infraDrbtiat  furafticn;  7,  infrnorbital  nerve;  8,  infra^ 
p«l|N;Ur»l  nerve;   9,  superior  labial   nerve;    10,   lateral    na^al   nerve. 


as  long  as  possible.  If  pressure  is  exerted  directly  over  the  solution  during 
the  ]jroeess  of  massafrinir.  it  will  eause  it  to  infiltrate  in  all  dtreetions,  therel)y 
lessening  the  amount  uf  solution  entering  the  infraorbital  canal.     The  iujec- 
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tioii  shrmiti  not  Ije  jj^iven  in  ease  inflainniation  and  infect  inn  nrv  piTsent,  l>ilt 
instead  tlu^  secnnd  division  is  Vjlocked  liy  the  in  t  mora  I  method. 

Time  to  Wait  for  Anesthesia. — Tiie  time  to  wait  for  anestliesia  following 
the  infrat>rlntal  inject  ion  is  from  seven  to  ten  nnnntes.  However,  the  time 
element  is  dependent  ujjon  the  four  faetors  enumerated  on  page  196.  The 
author  has,  in  many  eases,  removed  teeth  within  five  minutes  after  the  in- 
fraorbital injection  witli  eomph^te  anesthesia  of  tlie  tissues.     Tf  the  solution 


d 


Fig.   310. — Showing  lirat  positiuri  i»f  nrcdlc  far  making  infraorbital  injection  on   left  side. 

is  not  injected  at  the  opening  of  the  infraorbital  foramen,  a  longer  time  must 
ehipse  before  deep  anesthesia  has  been  secured,  for  the  reason  that  the  solu- 
tion must  pass  a  greater  distanee  to  reaeh  the  anterior  superior  dental 
nerve.  In  ease  the  solution  has  been  injeeted  too  far  from  tlie  opening  of  the 
infraorbital  foramen,  even  with  excessive  massage,  deep  anesthesia  will  not 
be  seeured. 

Structures  Anesthetized. — Tlie  tissues  blocked  f<»llowing  the  infraorbital 
injection   are:  a   portion   of  the   superior  maxillary   bone,   alveolar   process, 
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cuspid,  lateral  and  central  incisor  teeth,  labial  periosteum,  gum  tissue,  and 
labial  mucosa  (see  Figs.  314  and  315).  In  most  cases  the  lateral  incisor  is 
thoroughly  anesthetized,  but  anesthesia  of  the  central  and  cuspid  teeth  is  only 
l)artial,  because  the  interlacing  or  overlapping  branches  from  the  opposite  side 
and  from  the  middle  superior  dental  on  the  same  side  are  not  blocked  and 
must  be  anesthetized  by  other  injections.     In  addition  to  the  above-named 


I'JK'.   .^11.-    SlinwiiiK   r.;tillr   iiist-rtnl    fur   making'   ihv   infrai'Hiital    injccti"!i    on    kit   .vidr.      Tlu-    necdlf   is   held 
parallel  to  tin*  Ioiij{  asis  of  tlu*  sccrnul  l)ii'u»iiii"(l. 

dental  tissues,  tlie  inferior  palpel)ral,  lateronasal  and  superior  labial  l)ranches 
upon  tlic  fae(»  are  blocked,  wliieh  anestlietizes  tin*  lower  eyelid,  skin  cover- 
ing the  infraorbital  margin,  skin  an<l  cartilage  on  the  side  of  the  nose,  and 
upper  lip  from  the  median  line  to  tlie  angle  of  the  mouth. 

In  addition  to  the  infraorbital  injection,  it  is  n(»cessary  to  block  the  over- 
lapping or  interlacing  branches  which  will  now  ho  considered. 

Blocking  the  Interlacing  or  Overlapping  Branches  in  the  Infraorbital  Re- 
gion. -If  the  operator  is  familiar  with  the  nervous  anat(miy  in  this  region,  he 
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will  rratlily  appreciate  wliy  it  is  noeessary  to  make  additional  injcrtioim  to  briii^ 
about  profound  anesthesia  in  the  region  oeeupied  liy  the  cuspid,  lateral  and 
central  iiieisor  teeth.  The  anterior  superior  dental  nerve  communicates  with 
its  fellow  aerosH  tJie  median  line  and'  with  the  middle  superior  dental  on  the 
same  side.  (*See  Fi*r.s.  40  and  I>IK )  The  overlajiping  or  eoaimunieiiliuf^  branches 
ean  in  many  instauees  be  hlneked  by  tlie  terminal  or  iutiltration  method,  which 
is  as  follows: 


1 


I'lK.  ^n_', — Showing  needle  in  pn»Ltion  at  the  infraorbital  foramen.  Dotted  outline  indicates  the 
needle  in   ihe   tissue. 

1,  iiifraorbitat  foramen;  2,  needle  in  jmsition  in  region  of  infraorbital  foramen  for  blucking  the 
infraorbital   nerve  intrarirj*lli . 

Needle  No.  ^^,  24  gan^re,  and  15  ann.  in  length,  is  employed.  Fill  the 
syringe  with  two  mils  of  the  sttlutitni.  Stiirt  the  needle  in  the  mucosa  above 
and  labial ly  to  the  apex  of  tin*  cuspid  tootli,  liiddingc  the  needle  parallel  to  the 
occlusal  surface  of  the  bicuspid  trelh.  (Hee  Fi^.  317,)  Injeet  three  minims 
into  the  mucosa  aud  after  waitin*r  tifteen  seeouds  gradually  ad\'auce  the  needle 
downward  aud  Ijcneath  the  surface  of  the  pt^riosteum,  slowly  injecting  one  mil 
of  solution  above  ajid  to  the  distal  of  the  apex  of  the  cuspid  tooth. 
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The  second  injection  for  blockiiifj;  the  comimuiJeatin*i:  hniiiehcH  is  dow 
made^  using  the  same  needle,  and  similar  amount  of  solution.  Puneture  the 
mucosa  above  and  to  tlie  labial  of  the  apex  of  the  eentnd  ineisoi\  The  needle 
is  held  parallel  to  the  ineisal  edge  of  the  eentral  incisors.  Advance  the  needle 
beneath  tlie  mucosa  and  inject  three  minims  of  Holution.  After  waiting  fif- 
teen seconds,   advance   the   needle   downward   and    beneath    the    periosteum. 


Fijj.   JLI.-'l'hi'   |>nint    iif   ilir   tirrfllc  iti   cniilact   willi    '  <■  -'"■'ic    m    iin-    ,    vs^ud    tikssa.      This   in  what 

will    happen    it    the    oji^craTor    attempts    lu    advance    time    ticcUlc    ui    cntiUtri    wUh    the    pcfioileum    from    the 
ftrartjng  point,     ThU  i6  one  of  Ihc  common   c^il»cfi  of  failure.     I.  Infraorhtljt    foremen. 


urrnss  the  medijui  line  us  illustrated  in  Fi^.  320  until  it  reaclirvs  the  area  above 
and  bi*1wccn  the  ajtict^s  td'  the  centjal  iacisttrs,  at  which  point  inject  ooe  mil 
(d'  N<dulic»n,  These  two  iiijcelinns  shun  Id  be  sufficient  to  block  the  over- 
lapping  branches,  provided  the  external  alveolar  plalc  allows  the  solution 
to  perrm^at^'  it.  If  thi*  iwtiM'jial  alveolar  pbitt^  is  vitv  di^nsf,  derjt  anesthesia 
may  not  ive  secured,  and  other  nn^thtjds  nnjst  then  be  cmjiloyinb 
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Fig.   ^U.~I11a«trAtinc  the  area  which   in  blocked   foltowtn^  an    infraorbiul   injection. 


Fif.  3|S, — Illustrating  tht  arta   wliirli   is   bltitked    followhig  rtgbL  and   left  infraoryial  injections. 


I 
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Blocking  the  Interlacing  or  Overlapping  Branches  by  the  Intraosseous 
Method. — Another  method  for  blocking  the  interlacing  or  overlapping  branches 
existing  between  the  anterior  and  middle  superior  dental  branches  is  to  make 
an  intraosseous  injection  on  each  side,  distal  and  above  the  apex  of  the  cuspid, 
using  one  mil  of  solution  for  each  injection.  When  the  intraosseous  method  is 
employed  for  this  purpose,  it  is  used  following  the  right  and  left  infraorbital 
injections. 

BLOCKING  THE  ANTERIOR  SUPERIOR  DENTAL  (ALVEOLAR)  NERVE 
BT  THE  SUBPERIOSTEAL,  TERBONAL  OR  INFILTRATION  METHOD 


Fig.   316. — Anesthetiring  the  right  central,  lateral  and  cuspid   teeth  by   the  subperiosteal   infiltration   method. 

The  general  principles  of  injecting  the  solution  by  the  terminal  or  in- 
filtration method  have  been  given  on  page  430  for  the  blocking  of  the  middle 
superior  dental  nerve.  The  writer  has  pointed  out  how  the  area  occupied  by  the 
cuspid,  lateral  and  central  incisor  teeth  is  blocked  by  injecting  the  solution 
at  the  infraorbital  foramen.  The  blocking  of  this  zone  by  the  subperiosteal 
infiltration  or  terminal  method  will  now  be  given.  The  external  alveolar  plate, 
which  covers  the  roots  of  the  cuspid,  lateral  and  central  incisor  teeth,  is,  in 
the  majority  of  cases,  rather  thin,  and  if  the  solution  is  injected  by  the  sub- 
periosteal method,  anesthesia  of  these  teeth,  alveolar  process,  and  other  labial 
structures  can  in  many  cases  be  accomplished. 

Technic  of  Injection. — The  area  is  thoroughly  prepared  in  accordance 
with  instructions  given  on  page  355.    Needle  No.  4,  30  mm,  in  length,  25  gauge, 
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is  employed.  The  syringe  is  filled  with  two  mils  of  the  injecting  solution. 
The  mucosa  is  punctured  labially  and  distally  to  the  apex  of  the  cuspid  tooth, 
holding  the  needle  parallel  to  the  occlusal  plane  of  the  teeth.  (See  Fig.  316.) 
Advance  the  needle  into  the  mucosa,  injecting  three  or  four  minims  of  the  so- 
lution. Now  advance  the  needle  gently  beneath  the  periosteum  and  inject  five 
minims  of  the  solution  above  the  apex  of  the  cuspid  tooth.  Advance  the 
needle  four  or  five  millimeters  and  again  inject  five  minims  of  solution,  allow- 
ing at  least  one-half  minute  to  elapse  before  advancing  the  needle  farther 
into  the  tissue.  Kepeat  this  procedure  as  often  as  is  necessary  until  the  point 
of  the  needle  reaches  the  area  to  the  labial  and  the  mesial  of  the  apex  of  the 
central  incisor  tooth  in  the  region  of  the  median  line. 

In  some  cases,  the  external  alveolar  plate  covering  these  teeth  is  very  un- 
even, which  is  caused  by  the  presence  of  the  roots  of  the  teeth.  If  the  sur- 
face of  the  external  plate  is  of  this  nature,  the  operator  may  have  some 
difficulty  in  extending  the  needle  beneath  the  periosteum.  If  this  difficulty 
arises,  the  needle  should  be  advanced  in  contact  with  the  periosteum  and  the 
solution  injected  accordingly.  The  total  quantity  of  solution  injected  is 
2  mils,  and  it  should  be  distributed  from  a  point  distal  to  the  apex  of  the  cus- 
pid to  a  point  mesial  to  the  apex  of  the  central  incisor.  By  distributing  the 
solution  over  the  labial  plate  mesially  and  distally  to  the  operative  area,  there 
is  greater  possibility  for  the  solution  to  permeate  the  external  alveolar  plate, 
thereby  entering  the  middle  cancellous  plate  and  producing  anesthesia  of  the 
branches  of  the  anterior  superior  dental  nerve  as  they  enter  their  respec- 
tive roots  of  the  teeth.  (See  Fig.  319  which  indicates  the  various  points  of  in- 
jection.) The  blocking  of  the  overlapping  or  communicating  branches  from 
the  anterior  superior  dental  on  the  opposite  side,  and  from  the?  middle  superior 
dental  on  the  same  side  of  injection,  is  not  necessary,  for  the  reason  that  the 
infiltration  or  terminal  injection  as  given  above,  will  block  these  branches  pro- 
vided the  solution  permeates  the  external  alveolar  plate. 

In  case  an  alveolar  abscess  or  some  other  form  of  inliammation  is  present 
in  the  region  of  injection,  this  form  of  local  anesthesia  is  contraindicated,  and 
the  operator  should  then  select  another  method  of  producing  anesthesia.  By 
injecting  the  solution  buccally  and  distally  to  the  apex  of  the  cuspid  tooth,  this 
area  can  also  be  blocked  by  making  the  right  and  left  infraorbital  injections,  com- 
bined with  the  blocking  of  the  communicating  branches  from  the  middle  su- 
perior dental  by  the  subperiosteal  infiltration  method.  The  inexi)erienced  oper- 
ator may  have  the  impression  that  if  an  alveolar  abscess  is  located  in  the  region 
of  the  cuspid,  lateral  or  central  incisor  teeth,  it  would  be  poor  practice  to  make 
an  infraorbital  injection.  He  should  not  lose  sight  of  the  fact  that  the  needle 
is  not  inserted  into  the  tissues  in  the  immediate  region  of  the  three  teeth 
named  above  while  making  the  deep  infraorbital  injection,  but  it  is  inserted 
in  the  mucosa  to  the  buccal  and  above  the  apex  of  the  upper  second  bicuspid 
tooth,  which  is  a  considerable  distance  from  the  infected  area. 
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BLOCKING  THE  UPPER  CUSPID  BY  THE  SUBPERIOSTEAL,  INPILTEA- 
TION  OR  TERMINAL  METHOD 

Needle  No.  3,  24  gau»e,  15  nun.  in  Irii^tli,  is  emplnyeil.  The  syriiip?  is 
fiHed  with  twa  niil«  of  sttlutinn.  Tho  imieosa  is  punotiirod  by  the  needle  to 
the  laliial  and  nhnve  the  apex  nf  the  root  nf  the  eiinpid,  liolrlino:  the  needle 
parallel  to  the  oeeliiwal  plane  of  tlie  bimspid  teeth.  (See  Fig.  ^117.)  Tlie 
needle  is  advaneed  gently  downward  into  the  rnnrons  memltraiif*.  and  four 
minims  of  the  solution  are  injected,  and  after  waiiin;^  for  one-half  niinule 
the  needle  is  ad va need  beneath  the  periostenni  nud  font'  more  minims  of  the 


Fii^   117.— Needle  entering   ilir    mucu«a  talual   to  oiicx   of  cusi^tid  and   advaficing    ftitilnlty    li>  anesthtlizr    the 
cu!»*)»id  ajid  addiliontil  tcelli  by  ihe  suhpedost<ral  iiielhod. 

solution  are  injected.  After  one-half  niinnte  tfie  needle  is  direetod  back- 
wanl  beneath  the  periosteum  5  mm.  and  tive  mitn'ms  of  solution  are  a^aiii 
injected.  This  proeess  is  repeated  until  the  p<dnt  of  the  needle  reaches  the 
area  above  and  to  the  lal>ial  (vf  the  apex  of  the  first  liieuspiil  tooth*  (See 
Fig.  319,)  The  needle  is  now  earefully  ivlnietcd,  hut  is  not  removed  from 
the  tissue.  The  m^edh*  must  be  rennned  from  bciu*ath  the  periosteum,  but  is 
allowed  to  remain  in  the  min*osa.  The  syrintre  is  now  earrie<l  to  the  opposite 
side,  and  the  needle  is  direeteil  tow*ards  the  median  lijie.  (See  Fig,  318.) 
Now  re]ie!it  tfie  technie  as  j*iven  above.  Advance  the  lu^edle  medially  be- 
neath   the   periosteum   covering    the   anteritu-   labial    plate   until    the    needle 
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point  readies  an  area  to  the  labial  and  above  the  apex  of  the  lateral  incisor. 
The  total  quantity  of  solution  injected  is  two  mils,  that  is,  to  the  distal, 
labial  aud  mesial  of  the  apex  of  the  euspid.  Only  oue  puueture  has  l>een 
made  in  the  mueous  niem1)rane,  and  the  euspid  tooth  bas  lieen  used  as  the 
dividing  line  between  the  two  injeetions.  The  object  iov  starlitig  the  needle 
above  and  to  the  labial  of  the  cuspid  tooth  and  usingr  two  positions  of  the 
syringe,  as  above  illustrated^  is  because  of  the  prominent  cuspid  eminenee. 
When  the  needle  is  inserted,  as  directed  above,  it  can  easily  be  forced 
backward  and  medially  beneath  the  periosteunij  which  would  he  abstdutely 


Jt'tg.    J 1 8. — Xcrdk-    colerinR    mucosa    labial    to    apt'^ 


cuspitl  ami  aHdUioiiai  tcelh   b>    tlit    t>ubjti;r}ui>tciil    uittJuid. 


ally    to   ancschelize    ihc 


impossible  if  the  needle  was  started  anterior  to  the  euspid  eminence  or  poste- 
rior to  it,  and  then  the  endeavor  made  to  force  the  needle  around  the  curva- 
ture of  bone.  If  the  density  of  the  extenuU  alveolar  plate  allou.s  the  solution 
to  permeate  it,  this  injection  will  produce  anesthesia  for  pulp  removal,  cavity 
preparation,  shaping  of  the  crown  for  an  artificial  appliance,  etc.  If  the 
lingual  gum  tissue  and  periosteum  are  involved  in  the  operation,  it  is  then 
necessary  to  block  the  terminal  branches  of  both  the  nasopalatine  ami  ante- 
rior palatine  nerves  which  overlap  Hngually  to  the  apex  of  the  cuspid.  (See 
page  511  for  technic.) 
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BLOCKING  THE  UPPER  LATERAL  INCISOR  BT  THE  TERMINAL  OR 

INFILTRATION  METHOD 

Blocking  the  lateral  incisor  by  the  terminal  or  infiltration  method  is 
accomplished  in  the  following  manner:  The  needle  used  is  No.  3,  15  mm.  in 
length,  24  gauge.  The  amount  of  solution  injected  is  one  and  a  half  mils. 
The  mucosa  is  punctured  to  the  labial  and  above  the  apex  of  the  cuspid  tooth. 
(See  Fig.  318.)  After  the  needle  enters  the  mucosa,  five  minims  of  so- 
lution are  injected,  and  after  one-half  minute  is  allowed  to  elapse,  the  point 
of  the  needle  is  advanced  beneath  the  periosteum,  and  five  minims  of  the 
solution  slowly  injected.  After  one-half  minute,  advance  the  needle  four  or 
five  millimeters  mesially  beneath  the  periosteum  covering  the  labial  alveolar 
plate.  Repeat  this  technic  until  the  needle  point  is  situated  above  the  apex 
of  the  central  incisor.  By  this  technic  the  solution  is  injected  mesially, 
labially,  and  distally  to  the  area  of  the  lateral  incisor.  This  injection  should 
be  sufficient  for  cavity  preparation,  pulp  removal,  or  other  operations  upon 
the  teeth  or  labial  structures.  Numbers  6,  7,  8,  and  9  in  Fig.  319  illustrate  the 
various  points  of  injection  for  blocking  the  lateral  incisor  tooth.  If  the  lingual 
tissues  are  involved  in  the  operation,  such  as  for  extraction,  then  the  naso- 
palatine branch  on  the  lingual  side  must  be  blocked.  (See  page  518  for 
technic.) 

BLOCKING  THE  UPPER  CENTRAL  INCISOR  BT  THE  SUBPERIOSTEAL, 
TERMINAL  OR  INFILTRATION  METHOD 

If  it  is  the  desire  of  the  operator  to  block  only  one  central  incisor  by  the 
subperiosteal,  terminal  or  infiltration  method,  the  following  technic  is  em- 
])loyed: 

The  needle  employed  is  No.  3,  15  nun.  in  length  and  24  gauge  (see  Fig. 
177).  One  and  a  half  mils  of  the  solution  are  injected.  The  mucosa  is  punc- 
tured to  the  labial  and  above  the  apex  of  the  lateral  incisor.  The  needle  is 
advanced  into  the  mucosa  in  the  same  manner  as  heretofore  described,  and 
i\\Q  minims  of  the  solution  are  slowly  injected.  One-half  minute  should 
elapse  before  advancing  the  needle  beneath  the  periosteum,  and  again  slowly 
injecting  five  minims  of  the  solution.  This  process  is  repeated  as  often  as 
necessary  until  the  needle  point  passes  across  the  median  line.  In  case  the 
nasal  spine  which  is  formed  by  the  superior  maxillary  bones  is  prominent  at  the 
articulation,  it  may  interfere  with  extending  the  needle  across  the  median 
line.  If  the  point  of  the  needle  should  encounter  an  obstruction,  the  re- 
maining solution  is  injected  at  the  median  line  near  the  articulation  without 
forcing  the  needle  anteriorly  to  this  bony  prominence.  The  operator  will 
observe  that  the  solution  is  injected  to  the  labial,  mesial,  and  distal  of  the 
central  incisor  region.  One  and  a  half  mils  are  usually  injected.  While  ad- 
vancing the  needle  beneath  the  periosteum  it  should  be  held  parallel  to  the 
incisal  edges  of  the  central  incisors.  This  injection  should  be  sufficient 
for  dental  operations  on  the  central  incisor,  and  labial  structures.     If  the 
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tooth  is  to  be  extracted,  or  the  lingual  gum  tissue  and  periosteum  are  in- 
volved, then  the  nasopalatine  nerve  on  the  lingual  side  mast  be  blocked.  (See 
page  518  for  technic.) 

BLOCKING  THE  UPPER  CUSPID,  LATERAL  AND  FIRST  BICUSPID 

TEETH  BT  THE  SUBPERIOSTEAL,  TERBUNAL  OR 

INFILTRATION  METHOD 

The  blocking  of  these  three  teeth  by  the  terminal  or  infiltration  method 
is  accomplished  as  follows: 

The  needle  employed  is  No.  4,  30  mm.  long,  and  25  gauge.  The  syringe 
is  filled  with  2  mils  of  the  solution.  The  mucosa  is  punctured  to  the  labial 
and  above  the  apex  of  the  cuspid  tooth.  (See  Pigs.  317  and  319.)  Advance  the 
needle  into  the  mucosa  and  inject  5  minims  of  solution,  and  after  waiting  one- 
half  minute,  advance  the  needle  beneath  the  periosteum,  and  then  slowly  inject 
5  more  minims  of  solution.  The  needle  is  extended  backward  parallel  to  the 
occlusal  plane  of  the  bicuspid  teeth,  injecting  the  solution  every  time  the 
needle  is  advanced  4  or  5  mm.  This  procedure  should  be  repeated  until 
the  point  of  the  needle  is  over  the  apex  of  the  second  bicuspid  tooth  (see 
Fig.  319).  Retract  the  needle  and  make  sure  it  is  released  from  beneath  the 
periosteum;  now  extend  the  syringe  to  the  opposite  side  (see  Figs.  318  and 
319),  and  force  the  needle  mesially,  using  the  same  technic  as  given  above  until 
the  needle  point  is  over  the  apex  of  the  central  incisor  on  the  same  side  of 
injection.  The  cuspid  is  used  as  a  dividing  line,  and  only  one  puncture  is 
made.  The  entire  quantity  of  solution  injected  is  two  mils,  using  one  rail 
for  each  position  of  the  syringe,  that  is,  to  the  distal  and  mesial  of  the 
cuspid.  If  the  external  alveolar  plate  is  porous  and  the  solution  infiltrates 
through  it,  anesthesia  of  the  cuspid,  lateral  and  first  bicuspid  teeth  will  be 
secured.  Dental  operations  can  be  performed  upon  these  teeth  and  labial 
tissues.  If  the  teeth  are  to  be  extracted  and  the  tissues  on  the  lingual 
side  are  to  be  involved  in  the  operation,  then  the  branches  of  the  nasopalatine 
nerve  are  blocked  by  injecting  the  solution  to  the  lingual  of  the  apex  of  the  lateral 
incisor  (see  page  518  for  technic),  and  the  anterior  palatine  nerve  is  blocked 
by  injecting  the  solution  to  the  lingual  of  the  apex  of  the  upper  first  bicuspid. 
(See  page  509  for  complete  technic.) 

BLOCKING  THE  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND  SECOND 
BICUSPID  TEETH  BT  THE  TERMINAL  OR  INFILTRATION  METHOD 

The  blocking  of  these  five  teeth  by  the  subperiosteal,  terminal  or  infil- 
tration method  is  accomplished  by  one  insertion  of  the  needle.  Needle  No.  4  is 
employed.  The  mucosa  is  punctured  above  and  labial  to  the  apex  of  the  cuspid 
tooths  (See  Figs.  317  and  319.)  The  needle  is  carried  backward  and  the  solu- 
tion is  injected  identically  in  the  same  manner  as  is  given  above  until  the  point 
of  the  needle  reaches  an  area  distal  and  above  the  apex  of  the  second 
bicuspid  root.     The  needle  is  retracted  and  the  syringe   is   extended  to   the 
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opposite  side  and  the  needle  is  advanced  along  the  labial  alveolar  plate  beneath 
the  periosteum  until  the  median  line  is  reached.  (See  Figs.  318  and  319.) 
Caution  should  be  exercised  to  keep  the  needle  in  contact  with  the  external 
alveolar  plate  and  beneath  the  periosteum  while  the  solution  is  being  injected ; 
also  to  observe  that  the  needle  is  held  parallel  to  the  occlusal  plane  of  the  bicuspid 
teeth  while  making  the  injection.  Three  mils  of  solution  are  equally  divided 
in  the  two  regions  of  injection. 

This  injection  is  sufficient  for  dental  operations  upon  the  teeth,  alveolar 


FiK.  319. — Diagram  illustrating  the  manipulation  of  the  needle  for  anesthetizing  the  central,  lateral. 
cuspid,    first   and   second   bicuspid   teeth. 

M. L.  represents  median  line;  No,  1,  starting  point  of  needle  in  tissue  labial  to  apex  of  cuspid  tooth; 
dottoil  lint-  represents  passage  of  needle  beneath  the  periosteum,  Kach  x  represented  by  Nos,  2,  3,  4, 
S  sliKWs  the  various  points  for  discharging  5  minims  of  solution.  The  arrow  represents  how  the  needle 
is   turned   in   order   to   inject   the   solution    at    the   various   points   indicated   by    t>,    7,   8,   9,   and    10. 

proc(\ss  and  other  labial  structures,  but  in  case  the  lingual  gum  tissue  or 
periosteum  is  involved  in  the  operation,  as  for  extraction,  then  the  nasopalatine 
nerve  should  be  blocked  at  the  anterior  palatine  foramen  (see  page  512  for 
teehiiie),  and  the  anterior  palatine  nerve  should  be  blocked  lingual  to  the 
apex  of  the  second  bicuspid  tooth.    (See  page  509  for  technic.) 


BLOCKING  THE  TWO  UPPER  CENTRAL  INCISORS  BT  THE  SUBPERI- 
OSTEAL, TERMINAL  OR  INFILTRATION  METHOD 

The  syringe  is  filled  with  two  mils  of  solution.    Needle  No.  3  is  employed. 
The    mucosa    is   punctured   above   and   between   the   apices    of   the    central 
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incisors  at  the  side  of  the  freniini,  and  fi%'e  Tiiiriiiiis  of  solution  are 
slowly  injet*te(L  The  syringe  is  held  paraHel  to  the  ineisal  angle  of  the 
teeth  and  the  needle  is  advanced  laterally  beneath  the  periosteum,  and  five 
minims  of  solution  are  slowly  injeeted.  The  needle  is  forced  distally  beneath 
the  periosteum  until  it  reaehes  the  apex  of  the  lateral  ineisor  (see  ¥i^.  320). 
The  needle  is  now  retracted,  making?  sure  that  it  is  from  beneath  the  peri- 
osteum and  similar  teehnie  is  empkned  on  the  opposite  side^  which  requires 
advaneing  the  needle  tbrontrh  the  frenum  and  the  median  line.  One-half  mil 
of  solution  is  injeeted  on  either  side.  (See  Fig.  321.)  This  injection  is 
sufficient,  if  the  solution  permeates  the  labial  plate,  for  operative  dentistry 


Fig.   320. — SUrtmR   thr   ncedk   at    the   median    line    for  fTnesthettjting    the   centrala   and   aildition^l    tcctli-,    if 

necessary,    by    the    subpcriotrtcal    method. 

on  the  eentrai  incisor  teeth;  but  il'  the  teeth  are  to  be  extraeted,  then  the 
lingual  gum  tissue  and  periosteum  must  lie  anesthetized  by  injeeting  the  solu- 
tion near  the  anterior  palatine  foramen  which  blocks  the  nasopalatine  nerves, 
(See  page  512  for  teehnie.) 


BLOCEIKG  THE  FOUR  UPPER  INCISOR  TEETH  BY  THE  SUBPERL 
OSTEAL,  TERMINAL  OR  INFILTRATION  METHOD 

Needle  No.  4  is  t^mployed.  The  mucous  membrane  is  punctured  at  tlie  me- 
dian line  above  and  between  the  apiees  of  the  central  ineisors  at  the  «ide  of  the 
frenum  (see  Fig.  320).    The  needle  is  ad%^anced  laterally  beneath  the  periosteum, 
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and  the  solution  injected  at  intervals  as  given  above  for  blocking  other  teeth 
in  this  region.  After  the  solution  is  injected  on  one  side,  the  needle  is  re- 
tracted, and  similar  technic  is  employed  on  the  opposite  side.  (See  Fig. 
321.)  The  total  quantity  of  solution  injected  is  two  mils.  This  injection  should 
produce  anesthesia  for  operations  upon  the  teeth  and  labial  structures.  Where 
the  teeth  are  to  be  extracted  or  the  lingual  gum  tissue  and  periosteum  are 


KiK.  321. — DiaKram  which  illustrates  the  various  movements  of  the  needle  for  anesthetizing  the  up- 
per six  anterior  teeth  by   the  subperiosteal   infiltration  method. 

M.r..  Median  line  at  which  point  the  needle  is  started,  which  is  represented  by  circles  and  indicated 
by  1  and  5.  No.  2,  3,  and  4  represent  points  of  injection.  Five  minims  of  solution  are  injected  at  points 
indicated  by  x.  The  needle  is  now  carried  across  the  median  line  as  indicated  by  the  arrow  and  the  needle 
is  advanced  beneath  the  periosteum  on  the  left  side  and  solution  is  injected  at  each  x  as  indicated  by  Nos. 
5,  0.  7  and  8. 

involved,  then  the  naso])alatine  nerves  are  blocked  as  they  emerge  from  the 
anterior  palatine  foramen.    (See  page  512  for  technic.) 


BLOCKING  THE  UPPER  SIX  ANTERIOR  TEETH  BT  THE  SUBPERI- 
OSTEAL, TERMINAL  OR  INFILTRATION  METHOD 

Needle  No.  4  is  employed  and  the  total  (luantity  of  solution  injected  is 
three  mils.    The  mucosa  is  punctured  at  the  side  of  the  frenum  above  and  be- 


488 


BIvOCK   ANESTHESIA   AND   ALLIED   SUBJECTS 


tween  the  apiceii  of  the  central  ineiiaors  (nee  Figs.  322  and  323)  and  the  needle 
is  extended  distally  us  ilhistrated  in  Fig.  324,  The  solution  is  injeeted  at 
varinuK  iiitervalK,  as  explained  above,  for  other  inject  ions  in  this  region  (see 
Fi^'.  321).  Tlie  needle  is  advaneed  laterally  beneath  the  periostenm  until 
it  readies  a  point  to  the  lahial  (d'  tlie  apex  of  the  enspid  tooth.  The  needle 
is  now  retracted,  the  syrinj^e  changed  to  the  opposite  side,  and  a  similar 
teehnie  is  employed   (see  Fi<rs,  322,  325  and  326).     Only  one  pnnetnre  of  the 


[■iff.  32Z, — Wet  sfH'cinscn  ilUisf ratimt;  the  position  of  nceillc  for  ;inestheUzinK  the  upj>cr  sit  aritttior 
tcclh  by  the  svih[>criM5tL-*il  inhltriitinn  nielhod.  The  ncccJIc  mskrktitl  Nd,  1  is  held  parallel  tn  incisal  rflgr  of 
cenOalt  klcral  and  citKiiid  on  left  aide  and  after  ihe  solution  is  injected  as  Rhown  in  Fig.  321  the  needle 
is  relractcd  and  turned  to  the  op|Josile  side  and  advanced  in  the  tissnc  as  i$hown   by   No.  2. 


nnieosa  hy  the  needle,  ho  far,  lias  been  made.  Next  insert  the  needle  over 
the  ai>ex  of  the  euspid  on  ri^rht  and  left  sides,  (See  Fi^.  317.)  Advance 
the  needle  haekward  beneath  the  periosteimi  and  inject  onedialf  mil  of  solution 
dislally  to  the  apex  of  the  cuspids  on  both  sides  of  the  arch.  Total  amnitnt 
of  solution  reriuired  for  the  three  injections  is  fonr  mils,  (See  Fi^^rs.  31!)  and 
321.)  These  injeetinns  should  he  sufficient  for  operations  upon  the  teeth. 
alveolar  process  or  other  labial  structures.     If  the  lingual   t?'iii»  tissue  and 
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periosteum  are  involved  such  as  for  extraction,  then  three  lingual  injections 
must  be  made,  which  are  as  follows : 

1.  Inject  one-half  mil  of  solution  at  the  anterior  palatine  foramen  to  block 
the  right  and  left  nasopalatine  nerves.    (For  technic,  see  page  512.) 

2.  Block  the  terminal  branches  of  the  anterior  palatine  nerve  by  injecting 
one-half  mil  of  solution  to  the  lingual  of  the  apex  of  the  cuspid  tooth.  (For 
technic,  see  page  511.) 

3.  Repeat  the  last  named  injection  on  the  opposite  side,  as  the  terminal 
branches  of  both  the  right  and  left  anterior  palatine  nerves  must  be  blocked. 


Fig.   i2i. —  Starting  point   of  the  needle  which   is  at   the  median   line   for  anesthetizing  the   upper   left   cen- 
tral,  lateral  and  cuspid  by   the  subperiosteal   method. 

BLOCKING  THE  UPPER  CUSPID,  LATERAL  AND  CENTRAL  INCISOR 
TEETH  BY  THE  INTRAOSSEOUS  METHOD 

The  anterior  superior  dental  nerve,  which  supplies  the  central,  lateral 
and  cuspid  teeth,  the  alveolar  process  and  labial  structures  in  this  region, 
can  be  easily  blocked  by  the  intraosseous  method.  The  same  general  technic 
applies  here  as  that  given  for  blocking  the  middle  superior  dental  which 
supi)lies  the  two  upper  bicuspids  and  first  molar  teeth.  (See  page  441.)  For 
blocking  the  zone  supplied  by  the  anterior  superior  dental  nerve,  the  intra- 
osseous injection  is  made  slightly  above  and  between  the  ai)ices  of  the  cuspid 
and  lateral  incisor  teeth.  Fig.  330  shows  the  location  of  injection.  One 
mil  of  the  solution  is  injected.  Anesthesia  is  quickly  secured  in  the  three 
above-named  teeth,  alveolar  process,  labial  periosteum,  gum  tissue,  and  mu- 
cosa.    In  some  cases  profound  anesthesia  may  extend  as  far  laterally  as  the 
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first  bieuspid  on  the  side  of  injection  and  the  eentral  incisor  on  the  opposite 
side  of  the  median  line*  Dental  operations,  sueh  as  pnlp  removal,  shaping: 
the  erowns  of  teeth  for  abutments,  eavity  preparation,  or  operations  npon 
the  labial  tissues  can  l>e  perfornie<l,  but  if  the  teeth  are  U\  be  extracted,  or 
a  granubinni  is  to  V)e  removed,  then  the  nasopalatine  lUTve  and  tlie  overbip- 
pin^  branehcs  from  the  9nterit>r  palatine  nerve  are  blocked  on  the  lingual 
side.  The  nasopalatine  nerve  is  blocked  as  it  emerges  from  the  anterior 
palatine  foramen   (see  pa^e  512  for  teehnie)    and  tlie  overlappintr  branebes 


Fig.   324. — Showing    ntredic    iti    posilkm    fin*  artcsi  hcti/hts   tlic    utn>*fi^    Ttft    ctntral,    latcryt    and    cuspid    tecih 
by   ihe  siibiJcfiosliral   method.     Needle   is  held    p^r^llc^l   t<3   iiicisal   edge   oi  tcclh. 

from  the  anterior  palatiiu^  nerve  are  blocked  lingually   to  Ihe  apex  of  the 
cuspid  tooth.     (See  page  511  for  teehnic.) 


BLOCKIKG  THE  UPPER  SIX  ANTERIOR  TEETH  BY  THE  INTRAOSSE- 
OUS METHOD 

The  blocking  of  the  upper  centrals,  laterals,  and  cuspid  teeth  fm*  op* 
erative  dentistry  is  in  most  eases  easily  aecompanied  by  a  single  intraosseons  in- 
jection.   The  same  general  principles  given  on  page  441  apply  equally  well  here. 


BLOCKING   ANTERIOR  SUPERIOR  DENTAL   NERVE 


491 


The  injection  is  made  at  the  side  of  the  frenum  near  the  median  line  above  and 
between  the  apices  of  the  central  incisor  teeth.  (See  Figs.  327,  328,  and  329.) 
It  must  be  remembered  that  the  nasal  spine  which  is  formed  by  the  articu- 
lation of  the  superior  maxillary  bones,  also  the  frenum,  is  situated  in  the 
median  line.  It  is  not  advisable  to  make  the  intraosseous  injection  through  the 
nasal  spine  because  it  would  be  difficult  to  hold  the  template  or  guide  in  position 
and  make  the  opening  with  the  drill  through  the  external  plate.  Another  im- 
portant factor  is  that  the  bone  at  the  suture  is  so  dense  it  may  prevent  the  solution 


Fig.   325. — Starting  point  of  the  needle  which  is  at  the  median   line   for  anesthetizing  the  upper   right  cen- 
tral,  lateral   and   cuspid   by   the   subperiosteal   method. 


from  entering  the  cancellous  bone  located  on  either  side  of  the  median  line,  in 
order  to  produce  anesthesia  of  the  desired  area.  Therefore,  the  guide  should  be 
placed  at  the  side  of  the  frenum  and  nasal  spine,  as  illustrated  in  Figs.  328  and 
329 ;  then  hold  the  guide  at  such  an  angle  that  the  drill  will  pierce  the  external  al- 
veolar i)late  at  a  point  situated  between  the  suture  and  the  apex  of  the  central 
incisor.  The  amount  of  solution  injected  is  two  mils.  In  most  cases,  one  in- 
jection is  all  that  is  necessary  for  operations  upon  the  centrals,  laterals  and 
cuspids,  and  labial  structures,  but  if  the  teeth  are  to  be  extracted,  then  three 
lingual  injections  should  be  made  as  follows: 

1.  Block  the  nasopalatine  nerves  as  they  emerge  from  the  anterior  palatine 
foramen.     (See  technic,  page  512.) 
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2  and  3,  Block  tlio  ovt^rljippinju^  brrinvlies  from  the  antt'rior  palatine 
lingually  to  the  apex  of  the  euspid  on  hotli  sides,     (»See  pap:e  511  for  teelaiie.) 

If  anesthesia  of  the  six  teetli  ean  not  be  seeured  by  one  intraosseous  in- 
jection, then  make  two  injeetions  as  |j:iven  below. 

BLOCKIIfG  THE  SIX  UPPER  ANTERIOR  TEETH  BY  TWO  INTRAOSSE- 
OUS INJECTIONS 

The  teehnie,  as  previouHly  set  forth,  is  for  the  blocking  of  the  six  npper 
anterior  teeth   by  one   intraosseous  injection,  which   is  made  at   the  side   of 


Fig.   3 J(j.^ Showing   ntrcdk-   iti   posiliun   for   ancsthctixiHK    ilu    uiprr   right   ctnlral,    latiral   atul    Ciisi»i4    Uelh 
hy  \Uv   suhpi^riosk-all   mrthotl.     Nfcctlc  is  bcM    t»aiallc!l   ta   iiKUsal   edge  of   teeth. 

the  fn^nnm  and  the  nasal  spine  fonned  by  the  artienbttioii  ot*  the  two  su- 
perior maxillary  hont^.  In  some  eases,  it  is  not  possible  to  block  these  six 
teeth  by  a  sinj^de  intraosseous  injection  lieeause  the  hone  at  the  suture  may 
be  so  dense  as  to  irderfere  with  the  passaj^e  of  the  sfdution  in  tbe  middle 
caneellous  process.  In  ease  the  operator  fails  to  secure  deep  anesthesia  of  tbe 
npper  six  teeth  folhnving  the  use  of  one  intraossenus  inject hni,  then  two 
intraosseous  injeetions  are  given,  lltiwever,  it  is  seldom  necessary  to  make  two 
separate  injeetions. 

The   tctdniic   is  as   folbiws:     The   same   general   princi[)les   lire   emphtycd 
here  as  those  which  have  been  previously  outlined  fnr  tbe  blocking  cd"  other 
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areas  by  llie  intraosseous  method.  Two  iiijeetioiis  are  made,  one  on  either 
side  of  the  median  line.  Kaeh  injection  is  made  to  Ihe  distHl  and  lahial 
of  Ihe  apex  of  the  hileral  ineisor.  (See  Fi^.  330.)  One  mil  of  H<dution  is  em- 
ployed ftir  »*arh  inject iiuL  Anesthesia  will  he  seenred  in  Ihe  six  antc^'ior  teeth, 
alvet^lar  proeeKs,  and  lahial  structures,  whicii  is  snlltieient  for  operative  dentiHtry 


big,    J27»— I'ositmii    ol    II  '  irijVction    for    blocking    the    Upf ♦  i  llu     k'm^I- 

located  iti^t   latrral   io   iIk:   ua^n]    i^pine   formed   hy   ihr  ;ir{iicii1altott   ol    ihc  i>u|<vri4>r   iiuxillary   bonvs. 


^ 


nrul  otht-r  operations  winch   involve  the  hd^ial   tissues.      If  the  teeth  are  to  he 
extracted,  then  aru'sthetize  tlie  liii^rual  f issues  as  follows: 

1.  Hloek  the  uasopahitiue  nerves  at  the  ant**ri(>r  j>ahi(ine  fnranuni.  (See 
pay:e  512  for  teelinie.) 

2.  liloek  the  ti'rniiiial  hranrhes  i>t'  the  inferior  pnhitini'  nerve  liiiffuatly  to 
apex  of  ihe  cusjiid  tooth  un  tlie  riirtil  ami  left  sides  id'  tin*  areh.  (See  pajre  511 
for  teehnie.) 

If  the  two  iutraosseouH  injertiuns  have  hvtn\  propi^rly  mad(^  on  btdh 
sides,  it  will  not  lie  necessary  to  inject  distally  tn  tlic  cus[>id  teiili  on  the  lahial 
side  liecanse  tlie  solution  hloeks  the  eommuiiicatini^  nerv<*  hrajiclies. 
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EXTRAOKAL    METHOD    OF    BLOCKING    THE    ANTERIOR    SUPERIOR 

DENTAL;  INFRAORBITAL  NERVE  AND  ITS 

TERMINAL  BRANCHES 

Topography  of  Anatomy. — The  anatomy  of  the  m^rves  and  t^tlier  tissues 
wiiieli  iiiT  involved  by  iiij^H?tin^  the  snlution  at  the  iiifraorlntal  foramen  has 
already  In^en  ciisciisscd  in  detail  in  Chapter  VII,  also  under  the  intraoral 
method  (pa*re  459),  and  the  reader  is  referred  to  that  part  of  the  text. 

Needles  Employed.— Two  needles  are  employed:  needle  No.  4,  30  inoL  in 
length,  25  ^an^^e,  for  iiijectiTig  the  solution  at  the  openinji:  of  the  infraorbital 
foiviiiM^n  hv  the  exti'Jioral  routiv 


Fig,    JJ8, — Injfctinit   the   solution    Uy    \\u:    muni   ^-.m. us    tnitlsin|    t^ir    l. locking    thr    iipin-r    six    anttrrior    teeth. 
Thr  location    in  between   Oie  a|»cx   of  ihif   ccntial   ineii>ur  and   median   line. 

Preliminary  Injection. — Needle  No.  7,  10  mm,  in  length,  27  gan^e,  is  em- 
ployed for  the  initial  injeetion.  This  is  a  very  fine,  sharp  needle,  and  is 
used  for  injeeting  a  iVw  minims  of  solution  into  the  skin  to  elimiiuite  all 
jmin  wliile  inserting:  the  regular  block  needle  to  inject  the  solution  at  the 
openin«?  td'  the  foramen. 

Technic  of  Injection, — The  skin  is  prepared  over  the  infraorbital  foramen 
by  using  1  lt}OU  stdutitoi  of  biehlorid  of  mereury,  or  one  per  cent  lysol  or 
tincture  of  iodin.  After  applying  an  efficient  germicide,  grasp  the  skin  be- 
tween the  index  fina:er  and  thumb  situated  below  and  over  the  infraorbital 


BLOCKING    ANTERIOR    SFPERIOR    DENTAL    AND    INFRAORBITAL   NERVES 


495 


foramen  (see  Fi^.  331).  Hnhl  tlie  prelhniiiary  nptnll**  at  {in  rit'Ute  angle  to 
the  surfa<*e  of  the  skin  and  force  the  needle  point  l^eiioatli  the  siirfaee  and 
inject  two  minims,  after  wliieli  :>0  seconds  should  elapse  to  allow  the  solution 
to  act.  Now  advanee  the  needle  into  the  skin  by  a  «»^entle  rotating  movement 
and  inject  two  more  minims  of  solution.  Kejjeat  this  procedure  until  oiu*- 
half  mil  of  solution  has  Ijeen  injected. 

The  object  of  niakinij:  the  preliminary  injection  is  to  eliminate  the  pain 
which  is  caused  liy  the  regular  lilock  needle.     Three  minute.s  should  elapse 


h'ijf.  5^*J.— Iliayrani  which  IMuHiralcai  tie  .:  i  winch  h  seemed  by  makitiK  an  iritra- 
fvaiieoiia  injection  tittweeii  the  fi|icjt  of  Ihc  ccntLi;  i,,,,.  .,  ^,,,'i  .iinlian  lint-.  The  arrows  tnUicale  the  dif- 
fusion of  soJulion  to  ihe  right  snd  left  sides  foUowinir  the  discharging  of  the  solution  into  tlic  middle  can- 
cellous process, 

followiuf^  tlie  preliminary  injeeti(>n  before  passing  ne<'dlr  No.  4  thmu^di  the 
skin  into  the  re^rion  of  the  infraorbital  foramen.  Th«*  puncture  of  the  skin 
is  made  1  cm,  billow  the  infraorbital  foramen  and  the  needle  is  directed  up* 
ward  and  liaekward,  as  illustrated  in  Vl\x.  XVZ.  When  the  needle  has  been 
advanced  approximately  one  eentiuieter,  tlie  ot>ening  of  the  infraorbital  fora- 
men will  be  reaehnd.  (See  Fijrs.  !]H:J  and  IVM.)  Befori'  ins*Ttin|JC  the  needle, 
palpate   the   ijifraorbital   margin   and  locate  the   foramen   whieli   is   situated 
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nne  r<*n1inip1er  hclnw  tlie  iiifraorlii'lal  nuirtriu  and  at  the  jutu^tion  of 
sfH'oiul  am!  third  fifths,  startiii^r  at  tlie  im'dian  line.  The  cliair  should  bo  ele- 
vated and  tlie  patient  ]>lared  in  a  semisupine  positinii,  Tlie  operator  should 
stand  ill  front  and  at  the  side  of  the  chair  while  makinj?  this  hijeetion. 
After  the  solution  has  been  injeeted,  the  skin  in  the  region  of  the  infraorbital 
foramen  should  he  K^'^dly  inassatjed  by  a  rotating  motion.    The  solution  must 


Fig.  J  JO. — l)iai$rani  wKicli  illualrateti  the  exient  t>f  an<-.«ithe&ia  M.'curcd!  by  two  intranitscuui*  injcclions 
which  arc  made  s.li)!fhtly  abitvr  and  hetwccn  llic  aiiiccs  of  the  lateral  anil  cuspid  teeth.  The  arrow*  m  Ihe 
ceiUer    indicate    the   diflusion   of    scdutiou    towards    I  he    medlian    line. 


infiltrate  throntrh  the  infraorbital  eanah  an  approximate  distance  of  5  mm.  in 
order  to  reaeli  the  anttn-ior  superior  dental  nerve.     (See  Fi^s,  40  and  tKl) 

Injection  of  Solution. — The  preliminary  injection  re<juires  anedialf  mil 
of  solution,  which  is  injected  into  the  skin  prior  to  the  insertion  of  the  rej^ular 
nerve  hloeking  needle.  After  three  minutes  luive  elapsed  followiiifr  the 
preliminary  inje<*tion,  proceed  with  the  det*p  injection  by  usin^  the  W  mm., 
25  gauge,  needle,  wiiicli  is  inserted  through  the  anesthetized  skin  as  given 
above  to  a  depth  approximately  of  1  cm.  until  the  region  of  the  infraorbital 
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foramen  is  reached,  where  t\vii  mils  ot  snlutioii  are  slciwly  iiijoeted.     (See 
Fig.  335.) 

Precautions. — The  needle  point  is  in  eontaet  with  the  periosteum  in  the 
ininipdiate  region  of  the  fonjineii.  (See  Fij?s.  J13a  and  3!UJ  Do  not  allow  tlie 
needle  to  JoUow  the  poriosti'niiu  Ttie  hevel  stionhl  Ite  lorated  towiirds  the  jNTios- 
teunu  It  h  seklora  neeessary  to  insert  the  needle  to  a  tjreater  depth  than  1  eni.» 
utileKs  tlie  tiHMues  e(>verin«;  the  re^^itni  <*f  the  infraorliital  foramen  are  very  thiek. 
With  the  t<^**hni4'  previously  irivm  tlie  m^rdlr  approaetifs  the  oppinng  of  the 
infraorhital   toranu-n  niorc^  ur  less  paralk^I  with  the  outer  portion  of  the  infra- 


rig.   JJK — ^Making  a   preliminary   ittJFctUm   in    reifiait  of   iiifraijrlMtal   fnratucn    |;iri«r   to   itisrrtmg 'ncctlle   for 

cttrfioral   tnfraorbttall    ivliick   injrctiori. 


orhital  eanal,  and  in  nuiuy  n^vs  it  would  he  possible  to  foree  liu»  mvdl*^  iido  the 
iid'raorlntal  ranal,  if  it  is  tidvanei^d  too  Far  into  (he  tissues,  Tiiis  should  he 
avoided  heeause  there  is  souie  jiossilulity  of  jirodui-in^^  a  lunuatonia  by  pinietnr- 
inj?  a  hh^oti  vessfl.  Tht^rt'  is  ^^reater  jHissihility  (d'  innu-turinjr  a  hhioil  vessel 
whrn  it  is  hieated  within  a  foramen  or  earnd,  inasrnueli  as  the  artery  or  vein  m 
to'ld  rij^idly  hy  etinneetive  tissue  and  ean  not  eseape  from  tin*  needle.  Always 
disi'har^e  tfie  solution  at  thr  iufraorhilal  forsnueu.  While  massajfiny:  do  not  use 
exeessive  pressure  because  it  may  injure  a  tender  skin  and  |U'oduee  an  area 
of  eeehymosis. 

Time  to  Wait  for  Anesthesia. —The  time  to  wail    for  anesthesia  is  the 
Rame  as  fnr  the  inlranrji!  uniiiod,  wfneh  is  frnui  srvi'ii  In  \vu  uiinntes.     Deep 
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anesthesia  will  depend  upon  the  skill  uf  the  operatt^r  in  injeetiiifjj  the  solution 
at  the  opening  of  the  hifraorhita!  foramen  and  massaging  the  tissues  to 
force  the  solution  into  the  infraorbital  eanal,  to  anesthetize  the  anterior 
superior  dental  nerve. 

Structures  Anesthetized. — The  strnetures  anesthetized  following  an  extra- 
oral  infraorhital  injeetion  are  the  same  as  by  the  intraoral  method.  The  reader 
is  referred  to  page  474  for  this  information. 

Indications  for  the  Extraoral  Infraorbital  Method  of  Injection. — This  in- 


Fig,  3iJ2, — Tbe  poaitiou  of  needle  while  advancing  j«me  ihrougfh  ihe  tissue  in  an  upward  and  backward  direc- 
tion towards  ihc  itifraurltiial   foramen. 


jection  is  of  value  for  oral  and  dental  operations,  also  for  plastie  snrgery.  Tlie 
extraoral  is  indieated  over  the  intraoral  method  in  case  there  is  infection  within 
tlie  oral  e^avity  in  the  region  of  the  bienspid  teeth,  at  whieh  point  the  needle  is 
inst*rtcd  hy  the  intraoral  metbod. 

Blocking  the  Interlacing  or  Overlapping  Branches  Following  an  Extra- 
oral  Infraorbital  Injection.^ — The  comminiieating  branches  from  the  opposite 
anterior  superior  dental  nerve,  and  the  branches  from  the  middle  superior 
dental  nerve,  must  }>e  hloeked.  The  teehnie  for  blocking  the  interlacing 
branches  has  been  given  under  tlie  intraoral  method  on  page  475. 


Bi^CKING    ANTERIOR   SUPERIOH   I>ENTAL   AND   INFRAOHUITAL   NERVES 

BLOCKING  THE  UPPER  EIGHT  OE  LEFT  REGION  OF  THE  SUPERIOR 

MAXILLARY  BONE 

If  the  operator  desires  to  bloek  one-half  of  the  up])er  jaw  or,  in  other 
words,  the  renrion  oei*upitHl  hy  the  upper  ei^4it  teeth,  for  eitlier  oral  surgery 
or  dental  operations,  either  of  the  l'oUouiii>^  methods  may  be  employed: 

1.  Block  the  second  division  of  the  fifth  nerve  bv  the  intraoral  method. 


Fi(f.    S5S. — -Ncccllr   in   position  al    the   infra-orbitiil    fur^imcn   for   blocking   infriiorbilai]   nerve  by   extra- 
oral   method 

l,  the  racUl  bratHKci  of  infraarbital  ticrvc;  2,  mental  nerve. 


i 
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(See  pase  380  for  te<*hjiic\)  In  addition  an  infraorbital  inj*^ction  is  made  on 
tlie  opposite  side,  (see  pajt^o  459  for  teelnde)  or  instead  of  the  iiifraorhitnl, 
make  an  intraosseous  injection,  almve  and  }u»t\retMi  the  a]nees  of  the  luternl 
and  central  ineisor  teeth,  on  the  same  side  of  the  set*nnd  division  injeetion. 
(See  pa^e  4S0  for  teehnie.) 

2.  Bloek  tlie  posterior  superior  dental  nerve  (see  pa^e  4IG  for  teehnie), 
using  two  mils  of  sohition.    3Iake  an  intraosseous  iujeetion  distal  to  and  above 


Fig*  3J^. "Needle  point  located  at  the  iiifraorbilal  foraiiien  during  iiiitttion  of  sedmion  by  c^lraora)  nK^tlnifK 


the  apex  of  tlie  seeond  hienspid  toolli,  using  IVo  mils  of  solution.  {See  tt^rlmie 
on  paj^e  441).  Make  a  second  intraosseous  injeetion  alHJve  and  lietween  tlie 
apiees  of  the  eentnd  and  lateral  ineisors  on  the  same  side,  us\\v^  V/^  mils  of 
solution  (page  48!)j  or  instead  of  the  last  intraossrous  injeetion  make  an  infra- 
orbital iujeetion  ou  the  same  side  (page  451*)  and  in  addition  inject  one  mil  of 
solution  over  the  apiees  of  the  central  and  lateral  im^isor  teeth  on  the  opposite 
side  to  auestlietizc  the  interlacing  branches  (page  483).  If  an  intraosseous 
injection  is  made  above  and  between  the  apices  of  the  central  ami  lateral 
iutdsor  teeth  on  the  side  of  operation,  it  is  not  necessary  to  make  an  extra 
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iujrcticui  for  blocking:  the  overlapping,^  or  interlacing  nerve  branches  as  when 
au  infraorbital  injection  has  been  nmilc. 

The  injections  above  enumerated  under  No.  2  will  produi-r  deep  anesthesia 
for  operating  upon  the  teeth,  alveolar  process,  buccal  and  labial  structures. 
However,  if  the  teeth  are  to  be  extracted,  or  if  the  lingual  tissues  are  involved, 
then  it  is  essential  to  l>lnek  th<*  anterior  palatine  nerve  at  tln^  posteriijr  palatine 
foramen  (see  page  501  for  techiiic)  and  the  nasopalatine  nerve  at  the  anterior 
palatine  foramen.     (See  page  512  for  teehuie.) 

The  injections  as  outlined  under  No,  1  will  produce  anesthesia  of  one- 
half  of  the  upper  jaw  to  the  median  line,  including  the  buccal,  labial  and 


Fig,  335, — Puiitfnn  of  »yrin«c  and  needle  while  injecttnij  ihe  {it)1tii:ion  at  rhf  tnfraorbttal   foramen, 

bngual  tissues,  with  the  exception  of  the  area  supplied  by  the  branchcH  of  the 
naso|)abitiiu'  nerve.  Inject  onedialf  mil  af  solution  at  the  arderior  palatine  fora- 
men to  HncHllietize  the  terminal  inl<*rlacing  branches  of  the  nasnjialaline  nerve 
from  ojjposite  sidi', 

BLOCKING  THE  ANTERIOR  PALATINE  NERVE 
Topography  of  Anatomy, ^ — The  nervous  anatonii^^  of  the  antericn-  palatine 
nvvxv  has  already  been  described  in  detail  in  Chapter  VII»  consequently  only  u 
brief  synopsis  of  the  anatomy  for  Ihis  injecticui  will  be  given  at  this  time. 
The  anterior  jjalatijie  nerve  is  derived  froin  Merktl's  ganglion  (sj^heno-pala- 
tine  ganglion),  which  is  situated  in  the  sphenomaxillary  fossa,  togetlier  with  the 
niichlle,  posterior  and  nasopalatine  branches.     (See  Figs.  40,  48,  53,  54Aj  and 
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60.)  The  aiiterior  piUatiiie  hrajtch  h  the  larjrrst  of  the  four  palatine  branches. 
(See  Figs.  60,  HO,  07  and  08.)  The  directiou  of  the  anterior  palatine  nerve 
is  downward  and  anteriorly.  It  enters  the  posterior  palatine  eanal  and  emerges 
from  the  iindersurfaee  of  the  palate  through  the  posterior  palatine  foramen 
(see   Fig.   34}    and    immediately    tlivide.s   into   numerous   branches    whieh    sup- 


Fig.  336.— L  naaopftlatinc  nerves  at  anterior  lalatine  foramen   cvposcd  by  removal   of  flap;  2,  anterior  pal- 
aiitic  ni'r>c  at  the  posterior  pabttnc  nerve  exposed  by   removal  of  flap. 
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ply  the  iMiieoiis  nu'tiibraiie,  ^um  tissue  and  periosteinii  of  the  pnlate.  The 
posterior  palatine  foniinen  is  located  midway  between  the  linguo-giugival 
margin  of  the  upper  third  molar  and  median  lino,  and  from  3  to  6  mm.  an- 
terior to  the  jnnetioii  of  the  hard  and  soft  palates.  (8ee  Figs.  81  and 
98.)  This  nerve  is  aeeornpanied  hy  the  palatine  arteries  and  veins  and  passes 
anteriorly  at  the  an^j^U^  formed  between  the  linguo-alveolar  plate  and  roof 
of  tlie  mouth.     (See  Figs.  77,  81  and  98.)     The  anterior  palatine  nerve  gives 


Fig,  337,— Poiition  of  lyrmjte  and  nefille  while  discharging  the  «o(gtion  nt  the  posterior  pataiinc  foramen 

for  ttlocking  ibr  utterttir  paktine  nerve, 
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off  iium^Thu^  hrHUf'.hi'-^  whii-h  supply  the  liiitnial  p'^rii»>T^'um  and  cum  tis<i«ue 
as  far  anteriorly  as  th*-  distal  >iirfa'-e  of  the  ap*-x  nf  the  t-u^'piil  tr"'th.  at  which 
fioint  th"  t'-rriiinal  branr-h'-s  ov-r!ap  th-  t»-rniiiial  l»raii-h^'*  ••!  tlu*  nasi i palatine 
n*'rv'-.  when-  the  inn'-r  n»-rv#-  loop  is  r<jinpl»'te«l.  S^-e  Kiij.  **1.  The  small 
hran'-h"S  from  th*-  ant^-rior  palatine  n»Tve  pa^**  to  tli*-  m*\lian  line  ami  overlap 
the  hraneh^'S  from  the  opposite  NJde  whieh  '»upp!y  th»-  rnof  of  the  mouth 
with  •^'•n-iatiofi.  In  most  ea>«'>  a  fh'pre>'*ion  in  th»*  iruni  ti>«*iie  anil  miioous 
ni'-rnhrane  ir-  s<'»*n  din-etly  ovi-r  th»'  [iosteri*ir  palatin*'  t'oramen.  Followinir  the 
<'Xanji nation  of  a  lar;;«'  niiniher  of  skulls  it  was  foiinfl  tliat  the  anterinr  palatiiio 
nerv*',  v«'in>  arnl  art»Ti*'>  an*  !o<-ati'd   in  a  th'[uvssinn  or  irrcove  in  the  bone 


I'iK.    .^.^J"'.      StartiuK   the    in«"i]l»-    into    tlur    tis<Hf    iiiid\v;iy    iM-lwi-t-n    the    liiiKno-KinKival    margin    of    third    molar 
ami  im«iiaii   line   for  lihjckiiiK  the  aiitcrii>r  jial.-itinc   mrvr. 

situated  ni  ilu*  anjrle  fonn<'d  between  tlie  linjruoalveolar  plate  and  roof  of  the 
niouth.  The  reader  will  notice  by  referrinjr  to  Fijr.  SI  that  the  main  braneh  of 
tin?  interior  palatine  nerve  is  located  approximately  midway  between  the  median 
line  and  the  linjruojrin^ival  mai'jrin  of  the  upj)er  teeth,  aiid  that  small  branches 
driven  nif  the  itiain  braih'h,  pass  upward  alon<^  the  lin«ruoalv<*()lar  plate  to  supply 
the  periosteum  and  «rum  tissue  of  that  rejrion. 

Needle  Employed.  -The  needb*  employed  for  blockin<r  the  anterior  pala- 
tine nerve  is  No.  4,  ){()  mm.  in  len<rth,  and  25  <rau<re.     (Se(»  Fi<^.  177.) 

Technic  of  Injection.- -The  techuie  for  blockinjr  the  anterior  palatine 
nerve  as  it  emerjres  from  the  posterior  palatine  foramen,  is  as  follows:     The 
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eliair  is  raised  and  the  patient  is  placed  in  a  semisupine  position.  (See  Fig. 
570.)  The  operator  shonld  stand  in  front  and  at  the  side  of  liis  patient.  The 
syringe  is  fiUed  with  one-half  mil  of  solntion.  Prepare  an  area  at  least  two 
centimeters  in  diameter,  in  the  region  of  the  posterior  palatine  foramen.  The 
ne(»dle  is  inserted  into  the  tissne  midway  between  the  lingnogingival  margin  of 
the  npper  third  molar  and  median  line.  (See  Figs.  337  and  338.)  The  barrel 
of  the  syringe  occupies  a  position  over  the  lower  cuspid  and  first  bicuspid  teeth 
across  the  mouth  as  is  illustrated  in  Fig.  339.  The  needle  is  advanced  upward, 
backward  and  outward  to  an  approximate  depth  of  1  cm.  At  this  depth  the 
needle  will  in  most  cases  strike  the  periosteum  in  the  region  of  the  posterior 


l*iK.  ^y^-      I'nsit'um  of  syriiiKr  whilt*  discharKinK  the  solution  at   the  posterior  {lalatine  foramen.     The  barrel 
of  syrinjce  occujiies  a  jiosition  over  the  lower  cuspid  and  first   bicuspid  teeth. 

palatine  foramen.  (See  Fig.  340.)  One-half  mil  ol'  the  solution  is  now  slowly 
inject(»(l.  In  case  this  n<'rve  is  being  blocked  for  a  child,  in  wh(mi  the  third  molar 
has  not  yet  erupted,  the  upper  second  molar  is  used  as  a  guide  instead  of  the 
upper  third  molar.  In  cast*  the  upper  third  molar  is  missing,  then  place  the 
index  finger  posterior  to  the  posterior  palatine  foramen  and  lo<*ate  the  posterior 
margin  of  the  hard  j)alate  at  the  junction  of  the  hard  and  soft  palat(»s.  The 
ne<»dle  is  then  inserted  from  three  to  six  millimeters  anterior  to  the  junction  of 
the  hard  and  soft  j)alates  and  midway  between  the  center  of  the  alveolar  ridge 
and  median  line.  The  needle  approacii(»s  the  foramen  at  an  acute  angle,  which 
mak<\s  it  dilKieult  or  impossible  for  it  to  enter  the  foramen  or  caiuil  any  consider- 
able* distance. 
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Injection  of  Solution.— The  syrin*re  shnuld  ho  held  in  the  haiul  in  t!io  same 
mamuT  as  a  pen  whili'  wriliiiM;,  as  illustrated  in  Fl\:.  IVi^H.  The  aiiiouut  of 
sohitinn  injected  is  oiie-lialf  mil.  No  more  than  tliis  amount  should  be 
injected  because  it  will  inliltride  prnsteriorly,  pnuhieing  partial  or  complete 
anesthesia  of  the  branches  ol  the  middle  and  posterior  palatine  nerves  which 
supply  the  luiieosa,  soft  palate,  uvula,  anterior  jiillar,  posterior  pillar,  and 


Fig.  340, 

other  issues  in  that  region,  which  causes  considerable  incnnvenience  to  the 
patient,  as  it  will  produce  an  uueoml'ortable  feeling.  probal>ly  ^jagging  and 
difficult  deg^lutition.  One-half  mil  of  solution  will  produce  almost  imme- 
diate am^sthesia  of  the  anterior  pabitine  nerve  as  it  emerges  from  the  posterior 
palatine  foramen,  and  will  not  cause  any  disagreeable  atter-affects. 

Precautions. — The  needle  should  never  be  inserted  posterior  to  the  poste- 
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rinr  palatiiie  forairieii  befaust'  the  aiiti^rior  palatine  nerve,  as  it  emergi^s  from 
the  foramen,  passes  immediatc^Iy  anteriorly  in  the  roof  of  the  mouth.  (8ec  Fig. 
81.)  The  solution  should  be  injected  very  slowly,  so  as  not  to  force  it  into 
the  reprinn  of  the  .soft  palate  for  reasons  jireviousiy  cited. 

Time  to  Wait  for  Anesthesia. — Prufuund  anestliesia  <jf  the  tissues  supplied 
by  the  anterior  palatine  nerve  is  produced  in  one  minute. 

Structures  Anesthetized. — ^The  tissues  anesthetized  by  blocking  tlie  an- 
terior  jialatinr   nerve   are  a    small    portion    of   the   soft   palate,    lingual   gum 


i^ig,    ^^il■       1,111  atiirfl    lil     [n.liMluli-    I't.iiil     U,\     lil^iikiiiL;    rirM^rior    |  ;i,].itiiHL     nci'.f. 

1,  atilrnor  paHatinc  forflmcii;  2^  puslcriur  i>atalinr  foranien;  J,  antiriMf  jnllar  of  tonsil;  4,  Ictnsil; 
S,  posterior  pillar;  <^t  dorsum  of  rongiic:  7,  uvula;  8,  »«ft  |>abtc. 

tissue  and  periosleuni  i*ovt»ring  llie  liiignoalveolar  t>bit"'  to  a  point  near  llie 
median  lim^  and  extending  anteriorly  as  far  as  tlie  distal  sin^farc  <d'  tin*  cuspid 
jooth. 

Blocking  the  Interlacing  or  Overlapping  Branches.-  -Tin'  anterior  palatine 
nerve  paases  anteriorly  alongr  the  roof  of  the  mouth  an<l  its  several  branches 
overlap  the  lermitral  branches  from  the  nasopalatiin^  nerve  lingual  to  the 
cuspid  to^jth.  (See  Kig.  81.)  In  other  words,  llie  cuspid  is  the  dividing  line 
between  the  anterior  and  nasopalatine  nerves,  and  the  tisanes  lingual  to  this  tooth 
are  supplied  by  branches  from  these  two  nervcH.    If  an  opi*ration  is  to  be  per- 


:^os 


\\\.OVK    ANi:STlIK^lA    AND   ALLIKI)   SUBJECTS 


!\»ruu\l  on  il\o  nssu«»s  situated  near  the  median  line,  then  it  beeomes  necessary 
u»  l»!oxk  the  anleritU'  palatine  nerve  on  the  opposite  si(h»  because  the  tissues  in 
ih.v*  i>-v*'  of  the  iniMith  in  Ili(»  median  line  arc  supplied  from  both  the  ri^ht  and 
loM  anti'rior  pahitine  branches.  (See  Kijr.  81. »  If  the  ])art  to  be  operated 
c\!onds  {»'<  far  anteriorly  as  the  linjrual  surface  of  the  euspid  t<K)th,  it  is  necessary 
lo  h\ov\\  the  overlappin<»:  branches  from  tlie  nas<»palatine  nerve  by  inject iujj: 
ihc  solution  linjrual  to  the  apex  of  the  cuspid  or  hiteral  incisor. 

Use  of  Anterior  Palatine  Block  Injection. — The  anterior  palatine  nerve 
nuist  be  bbu'ked  when  the*  linjrual  tissues  are  included  in  the  operation  ft)r  such 


I  ii:      U'       r«»«iiiii»ii   of    ^yriiiKf   ami    m«-<IK-    for   lilnckiiiu   the   aiiirrinr    palatiiu-    mivc    lingual    to    ui>i»c'r    first 

nifilar.      <  S<r   Im^s.   3-13  ami   3-14.) 


n\srs  as  the  exii'action  of  teeth,  or  for  an  oral  operation  u|)on  the  lingual  tis- 
sue'. It  is  not  nect»ssary  to  block  this  nerve  for  tlerital  oj)erations  upon  the 
lei'lh  tlieiiiselvcs,  bcraiise  the  anterior  palatine  nerve  has  nothintr  to  do  with  the 
nerve  supply  of  the  alveolar  proeess,  tei'th,  or  buccal  tissues.  ^lany  dentists 
have  niadi'  tin-  mistake  of  blockinjr  the  anterior  ])alatiiie  and  nasoj)alatine  nerves, 
for  iipenitioiis,  such  as  cavity  preparation,  j)ulp  removal,  oi'  sliaj)in«r  the  crowns 
lor  brid^rc  abutments,  etc.  If  the  teeth,  alveolar  pnuM'ss,  buccal  or  labial  struc- 
lures  only,  are  involved  in  the  operation,  the  anterior  j)alaline  is  not  blockinb 
luit  only  the  outer  nerve  loop  or  a  portion  of  it  is  anesthetized.  If  the  reader 
I-*  familiar  with  nervous  anatomy,  he  will  make  no  mistake  in  blockinjr  a  iu»rve 
brani'h  which  is  not  mressary  for  the  operation  in  question. 
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BLOCKING  THE  ANTERIOR  PALATINE  NERVE  ANTERIOR  TO  THE 
POSTERIOR  PALATINE  FORAMEN 

III  producing  anesthesia  the  operator  should  inject  as  little  solution  as  pos- 
sible witli  as  few  punctures  of  the  tissue  as  possible.  It  is  not  considered  good 
practice  to  block  tlie  tissues  extending  over  any  larger  area  than  necessary.    In 


FiK.  J43.  -Wft  siKcinuMi  illiistratiiiK  positions  for  hlockiiiK  tlic  .interior  palatine  nerve  anterior  to 
posterior    palatine    foramen. 

1,  p(»sition  of  needle  for  Mocking  the  overlapping  hranehes  of  anterior  palatine  an«l  nasopalatine 
branches  lingual  to  ape\  of  cuspid  tooth;  J.  position  <.f  needle  tor  hloching  anterior  palatine  nerve  linRual 
to  upper  hicuspids;  ^,  position  of  needle  for  blocking  anterior  palatine  nerve  lingual  t()  upper  first  molar. 
(See    Fig.    341.) 

case  the  upprr  third  molar  is  not  included  in  the  operation,  then  block  the  an- 
terior j)alatiiie  nt*rve  by  inserting  the  needle  midway  between  the  linguogingival 
margin  of  the  upper  second  molar  and  the  median  line.  It  must  be  remembered 
that  the  anterior  palatine  nerve  pas.ses  anteriorly  from  the  posterior  j)alatine 
foramen,  and  by  injecting  the  solution  as  ab(»ve  given,  which  is  ling\ial  to  the 
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apex  of  the  lingual  root  of  tlie  upper  seeond  molar,  aiiestlu^sia  will  not  be  pro- 
duced in  the  tissues  lingual  to  the  upper  third  molar.  The  amount  of  solution 
injected  is  one-half  mil,  and  tlie  teehnie  is  similar  to  that  of  blocking  the  nerve 
at  the  posterior  palatine  foramen,  as  given  on  page  501, 

//  (ke  region  of  the  upper  sfcond  and  third  mohirs  is  ned  indudedf  then 
bloek  the  anterior  palatine  nerve,  using  the  same  teehnie  and  quantity  of 
solutirm  as  ineiitioned  previously,  by  inserting  the  needle  to  the  lingual  of 
the  apex  of  the  lingual  root  of  the  upper  first  molar;  that  is,  midway  be- 


^'^'^ 


l»J~A, 
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Fig.  344.— Showing  points  of  inserlion   atiil  jjoinU  of  mj«cl:iun   for  hlocktng  nerves  of   palate. 
2,  anterior  pataline  nerve;   4»  nasopalatine   nerve i   dots  repreaem  points  of  ini^ertion   oC   needle  and 
(x)    represents   the   i>oitns  of   injection   of  solution. 


tween  the  liuguogingival  margin  of  the  upper  first  ntolar  and  median  line. 
(See  Figs.  342,  343  and  344.)  Auestliesia  will  be  pn>du('etl  iji  the  lingual  gum 
tissue  ami  periosteum  as  far  anteriorly  as  the  distal  surface  of  the  euspid  tooth. 

In  va.^e  the  linfjual  tissue  in  to  be  anenthetized  to  the  lingual  of  the  upper 
two  hieuspid  teeth,  bloek  tbe  anterior  palatine  nerve  lingual  to  the  apex  of 
the  second  hieuspid  tooth,  or.  in  other  words,  midway  belween  the  linguo- 
gingival  margin  of  the  seeond  hieuspid  and  the  median  line.  Injeet  one-half  mil 
of  solution,     (See  Pigs,  343  and  344.) 

//  ifie  tipper  first  hieuspid  tooth   is  idone  iuvolvvd^  one  shouhl  I  lien  bloek 
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the  anterior  palatine  nerve  by  injecting  the  solution  to  the  lingual  of  the 
apex  of  the  first  bicuspid  root.     (See  Figs.  343  and  344.) 

Blocking  the  Terminal  or  Overlapping  Branches  of  the  Naso-  and  Ante- 
rior Palatine  Nerves  Lingually  to  the  Upper  Cuspid  Tooth. — This  region  is 
supplied  by  nerves  from  two  different  sources.  However,  a  single  injection 
suffices  to  block  the  area.  Needle  No.  4  is  employed  and  is  inserted  midway 
between  the  linguo-gingival  margin  and  the  apex  of  the  cuspid  tooth,  holding 
the  syringe  across  the  arch  as  illustrated  in  Fig.  345.  When  the  needle  reaches 
the  linguoalveolar  plate  three  minims  of  solution  are  injected.     The  needle 


|-i«.    .U5. 


Position   ot"   sjriiJKP   and    nti'dlc    for   blocking    the   ovcrlappuiK   hraiichcs    of    the   anterior    palatine 
ami   na«*opa!a!ine   nerves  .siluated   linKual   to  apes   of  cuspid.    (See    Fig.   344.) 


is  now  changed  to  a  position  parallel  with  the  linguoalveolar  plate,  and  is 
advanced  upward  until  it  reaches  the  hard  palate,  at  which  location  one-half 
mil  of  the  solution  is  slowly  injeeted,  which  will  anesthetize  the  terminal 
branches  of  both  the  anterior  and  nasopalatine  nerves.  (See  Figs.  343  and 
344.)  If  it  is  desired  to  include  tb<»  area  lingual  to  the  upper  eight  anterior 
teeth,  that  is,  first  bicuspid  on  the  right  to  iirst  bicuspid  on  the  left,  then 
make  the  following  injections: 

1.  Block  the  nasopalatine  nerves  as  they  emerge  from  the  anterior  pala- 
tine foramt»n.     (See  page  ^)V2  lor  technic.) 

2.  Hlock  the  branches  of  both  right  and  left  anterior  palatine  nerves  by 
inserting  the   needle  midway  between   the  linguogingival   nmrgin   and   apex 
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of  the  first  bicuspid  tooth.  (See  Figs.  343  and  344.)  The  technic  is  identical 
with  that  given  above  for  blocking  lingually  to  the  apex  of  the  cuspid 
tooth.  In  case  the  upper  second  bicuspids  on  both  sides  are  included  with  the 
anterior  teeth,  then  block  the  anterior  palatine  by  injecting  one-half  mil  of 
solution  lingually  to  the  apex  of  the  second  bicuspid. 

BLOCKING  THE  NASOPALATINE  NERVE 

Topography  of  Anatomy. — ^For  a  detailed  description  of  the  nasopalatine 
nerve,  tin*  reader  is  referred  to  Chapter  VII  and  only  a  brief  description  will 
be  given  here. 

The  nasopalatine  nerve  arises  from  Meckel's  ganglion  (see  Figs.  40  and 
60)  in  the  sphenomaxillary  fossa.  (See  Figs.  48,  53  and  54A.)  The  distance 
between  the  tw-o  ganglia  is  from  one  and  a  quarter  to  one  and  a  half  inches. 
The  course  of  this  nerve  from  the  ganglion  is  downward,  forward  and  inward. 
(See  Figs.  40,  60  and  77.)  It  takes  this  course  until  it  reaches  the  superior 
posterior  portion  of  the  nasal  septum  in  the  median  line.  After  reaching 
the  nasal  septum,  it  passes  downward  and  forward,  and  is  situated  beneath 
the  mucous  membrane  and  periosteum  which  covers  the  nasal  septum.  It 
emerges  upon  the  surface  of  the  hard  palate  through  the  anterior  palatine 
foramen.  (See  Figs.  34  and  97.)  The  anterior  palatine  foramen  is  located 
in  the  median  line,  in  most  cases  approximately  1  cm.  distal  to  the 
linguogingival  margin  of  the  central  incisors  in  the  median  line,  and  is 
formed  by  the  articulation  of  the  two  superior  maxillary  bones.  (See  Fig.  80.) 
In  the  majority  of  eases,  the  right  and  left  nasopalatine  nerves  pass  through 
a  single  foramen  which  is  called  the  anterior  palatine  foramen,  which  is 
formed  by  the  union  of  the  two  foramina  of  Scarpa  and  two  foramina  of 
Stenson.  (See  Fig.  )^8.)  The  superior  posterior  nasal  septum  is  formed  by 
the  perpendicular  plate  of  the  ethmoid;  the  lower  posterior  by  the  vomer 
which  articulates  in  the  median  line  with  the  two  superior  maxillary 
bones.  The  anterior  portion  is  formed  by  cartilage.  The  above  named  bones 
and  cartilage  which  form  the  nasal  septum  are  covered  on  both  sides  by 
peri()st(»um  and  mucous  membrane.  Immediately  after  the  nasopalatine  nerves 
emerge  from  the  anterior  palatine  foramen,  they  form  a  plexus  which  divides 
into  numerous  branches  (see  Figs.  81  and  82)  which  supply  the  periosteum 
and  gum  tissue  covering  the  lingual  plate  in  the  region  of  the  central  and 
lateral  incisors  and  as  far  distally  as  the  lingual  surface  of  the  cuspid.  The 
nasopalatine  nerve  is  smaller  than  the  anterior  palatine. 

Needle  Employed. — The  gum  tissue,  mucous  membrane  and  perios- 
temn,  located  in  the  region  of  the  anterior  palatine  foramen,  is  very  sensi- 
tive, due  to  the  abundant  nerve  supply,  and  it  is  good  practice  to  make  a  pre- 
liminary injection  with  a  very  fine,  sharp  needle,  such  as  needle  No.  7.  Follow- 
ing the  preliminary  injection,  needle  No.  3,  15  mm.  in  length,  and  24  gauge, 
is  employed  to  inject  the  solution  near  the  anterior  palatine  foramen. 
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Technic  of  Itijectiou. — Aftrr  preparing  the  tissue,  the  foUowinfc  techiiie 
is  employed:  The  syringe  is  filled  with  (ine  mil  of  soUitioii  and  tiie  prelim- 
inary needle  is  mounted  upon  the  syrin^^e.  The  tissue  in  the  regitni  of  the 
anterior  palatine  forameu  is  quite  dense  and   is  richly  supplied   with  uerve 


Fig.    J4£>, — Syringe    in    pijsitioi)    for    dtActiarging   sotulian    at    antcriur    pakliiic    lorainen    for    Uiocking    naso- 

patattne  nerves^ 

lihers,  hc^sidrs  the  nerve  plexus  located  in  this  iunnrdiate  ret^non»  makes 
the  tissue  hyiierseusitive.  I'^xtreme  eare  should  lie  takeu  iu  advancing  tht^ 
small  sluir|)  needle  into  llu*  tissue  hi  this  region  as  it  may  eause  the  patient 
unu^Trssary  pain.  After  the  ne(»dh*  pcnut  has  bri^n  advaured  heiirHth  the  tissue 
surface,  injeet  three  minims  of  solution,  and  after  waiting  tw{)  minutes,  place 
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ueedie  No,  Ji  on  tlie  syringe.  Nuw  puiK-ture  the  tissue  at  the  side  of  the 
median  line,  distal  to  the  rug*e,  hy  hiAdiug  the  barrel  of  the  syringe  in  the 
median  line  and  resting  upon  the  lower  centra!  ineisors,  as  illustrated  in  Figs. 
:^46  and  347.  The  needle  is  now  earefully  advaneed  from  V2  to  1  em,  upward 
and  baekward  through  the  tissue  whieh  has  been  anesthetized  by  the  pre- 
liminary injection.  At  this  depth,  in  most  eases,  the  needle  will  come  in 
eontaet  with  th['  periosteum  in  the  re^^ion  of  the  foramen.  (See  Fig.  348.) 
While  the  solution  is  lieing  injected,  llie  needle  point  should  be  situated 
on  either  the  rijrht  or   left   side  of  tfic  anterior  ]ialatiiie   foramen.     Tf   the 


Fig>    ,147. — Po!titioai  of  syringe  while   atlviincing:  the  nee«l]e   towartls   the   anterior   palatine    farainen. 

needle  is  inserted  directly  into  tht^  nn-dian  line  and  advaneed  upwards  and 
backwards,  there  is  some  posnibility  of  it  entering:  the  foramen  and  eanaL 
Of  ad  the  intraoral  nerve  blocking  injections,  tliis  is  tlie  most  sensitive  rcgitin 
in  whieh  to  insert  the  needle.  The  chair  should  be  elevated  and  the  patient 
placed  in  a  semisupine  posiiion.  The  operator  should  stand  in  front  and  at 
the  side  of  his  patient.  The  patient's  head  should  be  tipped  backward  as 
far  as  possible  in  order  to  cxpost^  the  area  of  injection.      (8ee  Fig.  349.) 

Injection  of  Solution. — Three  minims  of  the  solution  are  slowly  injected 
with  tlie  preliminary  needle  whieh  ancsth<Mizes  the  snp<'rfietal  tissues.  After 
two  miiuites  following  the  preliminary  inject iuu,  insert  needle  So.  3  Ihnnigh 
the  anesthetized  tissue  as  above  described  and  inject  one-half  rtiih  (See  Fig, 
349.)     In  some  cases  considerable  pressure  is  required  to  discharge  tfte  sidu- 
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lion,  hefanso  the  1  issues  in  tins  re^iuti  are  very  dense.  It  is  an  advantage  to 
move  the  syringe  siijjhtly  back  and  forth  while  disehargin^^  the  solution. 
Precautions. — Do  not  advance  the  needle  into  tlie  reM;i*)n  i>(  the  anterior 
palatine  ft»niinen  with  fm-ee,  heeanse  this  will  canse  the  patient  unneeessary 
pain.  Never  insert  the  needle  to  a  greater  depth  than  one  eentinieter.  The 
solution  Jihould  be  injected  very  slowly  so  as  to  y^uard  against  inflicting  pain 
whieh  would  be  caused  hy  rapid  distention  of  the  tissues. 


Pig.    J4H- — The    inccdle    poini    litciit«d    lU'ar    the   anierinr    italatiiie    foramen    while    blocking    the    nafiopalatine 

nerve  a. 


Time  to  Wait  for  Anesthesia. — Th*^  tinn^  tti  wait  for  anesthesia  following 
the  hlnekin^  of  the  nasojialatine  n<^rves  as  thi'v  enx'rge  Frnni  the  anterior 
palatine  foramen  is  in  most  eases  not  to  exeeed  one  minute.  The  soluticui  eomes 
in  immediale  eontaet  with  the  nerves  and  very  little  time  is  retjuired  for  the 
solution  to  thoroughly  permeate  theni. 

Stmctures  Anesthetized. — The  st nurtures  anesthetized  are  the  mueoaa, 
lingual  gum  tissue  and  periosteum  whieli  eovers  the  linguo-alvetdar  plate  a?? 
far  distaliy  as  the  mesial  snrface  of  the  euspid  lH<*th.  The  operator  must 
remember  that  holli  the  right  and  lefl  naso|ialntine  nerves  jjass  tnit  of  the 
anterior  palatim^   forauien  and   imno'diately  form  a  plexus  from  whieh  arise 
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numerous  braoelies.  By  depositiuja:  the  solution  in  the  region  of  the  foramen, 
the  right  ami  left  uasopalathie  nerves  and  their  brandies  are  bloeked.  The 
nasopalatine  nerves  must  be  anesthetized  for  the  extract  ion  of  the  upper 
central  and  lateral  ineisor  teeth,  or  for  any  other  operation  wbieh  involves 
the  lingual  tissues,  sueh  as  for  the  treatment  of  pyorrhea  alveolar  is.  For 
dental  operations  whieh  involve  the  teeth  or  labial  struftiires  only,  it  is  not 
necessary  to  aiahe  a  iiasojialatine  inject  ion. 

Blocking  the  Tissues  Lingually  to  the  Upper  Six  Anterior  Teeth.— As 
previously  stated,  the  right  and  left  nasopalatine  nerves  supply  the  |,^uni  tis- 
sue and  periosteum  liny:ual  to  the  et^ntrals  and  laterals.    The  terminal  branches 


Fig.  349. — The  barrel  of  syringe  i»  localed  over  the  1ow«f  inci^ur  iLt.th  while  cJisii' harming  the  ^ohitiou  Jicar 
the  anterior  palatine  foranien  for  blocking  ihe   na3opalatine  ncives. 

of  the  nasopalatine  overlap  the  teriainal  hranebes  from  the  anterior  palatine 
on  the  lingual  side  of  the  upper  cuspid  tooth.  (See  Fig.  HL)  Therefore,  if 
the  cuspid  region  Is  to  be  iiieluded  in  the  operation  Avith  t!ie  central  and 
lateral  incisors,  it  is  not  only  necessary  to  block  the  right  and  left  nasopala- 
tine nerves  at  the  anteritu'  palatine  f(U"anien  (see  Fi^s.  IUf>,  350,  and  351)» 
but  in  addition  Idoek  the  etonmunieating  branches  from  the  anterior  pala- 
tine nerve  on  the  lingual  side  of  the  cuspid  tooth.  (Ht*e  Figs.  344  and  345.) 
If  the  terminal  bra  riches  of  the  anterior  palatine  nerve  are  not  bloeked,  and 
an  attempt  is  made  to  extract  the  cuspid  tooth  the  lingual  beak  of  the  forceps 
would  cause  pain,  because  the  gum  tissue  and  periosteum  lingual  to  the  cuspid  is 
supplied  from  both  the  nasopalatine  and  anterior  palatine  nerves.     In  ease 
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the  tissue  is  involved  lijigual  to  the  centrals,  hiterals  and  euspid  teeth  <m  both 
sides  of  the  median  line,  it  is  neeessary  to  make  three  iajeetion.H,  namely,  (1) 
nasopalatine;  (2  and  3}  right  and  left  injeetions  linj^rnar  to  the  apex  of  the 
euspid  tooth.    Eaeh  injeetion  rerpiiivs  one  ludf  mil  of  solution. 


Fig.  JSO. — Median  section  of  wet  aniitomical  apceimen,  illustratiiitE:  tht:  following: 

1,  nasopalatine  nerve;  2,  needle  in  posilinn  for  blocking  the  anlerior  |ialatinr  nerve  at  poslerior 
palatine  foramen;  i,  nasopalatine  nerve  entcrirtg  anterior  i^laUnc  canal;  4,  needle  in  i^oattton  for  blocking 
the  na«uij«laline  nerve  at  the  anterior  p»l«tinc  Corameit!  5»  dorMitn  of  tongue. 


Fig.    J5K^L    n««dl€    in    position    for    blocking    the    i3ai$o|ia]alinr    nerves    at    ihc    anterior    palatine    foramen; 
2,  ne«d]e  in  position   for  blocking  the  anterior  {lalatine  nerve  at  the  pottcrior  palatine   forunen. 
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tlirtn^  iniinnis  of  solution  are  slowly  iiijeeletL  The  needle  h  now  placed  parallel 
to  iiie  liiiguoalveolar  plate,  and  is  advanced  upward  until  it  strikes  the  hard 
palate.  (See  Fij^s.  344  nnd  352.)  The  amount  of  solution  injected  is  one-half 
iiiiU  and  the  approximate  depth  of  the  needle  in  one  eentinieler. 


BLOCKING  THE  NEKVE  SUPPLY  LINGUAL  TO  THE  CENTRAL  AKD 
LATEEAL  INCISORS  AND  CUSPID  TEETH  ON  ONE  SIDE  ONLY 

To  hlaek  tlie  tissue  {'overiuK  the  linsticuoalveolar  plate  in  the  region  of  the 
eentral,  lateral,  and  euspid  teeth,  two  injections  must  be  given.  Block  the 
nasopalatine  nerve  nt  the  side  nf  tlie  nnterior  jnilatine  foramen  as  described 


1 

n 


1 


Fig.   J5i.— airicking   the   nt*opalalinp    nerve   on   one   side   only,    Ungual    to   ccnlral   or   lateral   incisor   teeth, 

tScc    Fig.   344,) 

mt  pri^e  nl2;  also  l)Ioek  the  t  tormina  I  nr  c)verhippinjr  branches  from  the  ante- 
rior palaline  nerve,  nsin^  the  ffdhn^in^^  (erhnir:  The  syringe  is  filled  with 
(»ne  mil  of  soluh'on,  and  iieedh*  Nn.  4  is  insrrted  inti*  the  gum  tisHue  midway 
between  the  lingno-gingival  mar«»in  and  the  apex  of  the  euspid  tooth,  huldintr 
tbe  syringe  aemss  the  median  line,  as  ilhislrated  in  Vig.  345.  The  needle  is 
advane«*d  upward  imd  laterally  urdil  it  reaches  the  lingwudveolar  plati\  ami 
thn-r  minims  of  solution  injected.  Then  change  Mu'  netnlle,  as  illustrated  in 
Fig.  47:3  until  it  Is  parnllrl  tti  thr  lingunnlveular  pUir.  (Sec  Fig.  M*^.)  Ad- 
vance the  needle  nt^waj'd  until  it  strikes  the  haril  jialate,  where  one -ha  If  mil 
nf  the  solution  is  injected,  (See  Fig.  344,)  This  injeeti<ni  blocks  the  t<Tminal 
or  eommunieating  braiu-hes  from  the  nnterinr  palatine  rier\'e. 
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BLOCKING  THE  UPPER  SIXTEEN  TEETH,  ALVEOLAR  PROCESS,  BUG- 
CAL  AMD  LABIAL  STRUCTURES  WITH  FOUR  INJECTIONS 

The  author  in  many  t*asi*s  advrH-Htes  the  bloi^kiu^  of  the  upper  sixteen 
teeth,  alveolar  i>roeess,  hiH*(*al  ami  labial  striK^tures  by  two  p(wteriur  superior 
dental  injectious  and  two  intraosseous  injectious.  These  four  injections 
are  neeessary  to  prxHlure  protound  aiiesthesia  of  the  upper  named  structures. 
The  teehnic  is  as  follt^ws: 

1-2.  Blocking  the  Right  and  Left  Posterior  Superior  Dental  Nerves  in 
Conjunction  with  Two  Intraosseous  Injections. — These   nerve  branches  are 


1  nitiiitrarcs  the  anestbi(i/iiis  of  the   teeth  located  in  one-half  of  the  jaw,  by  a  combincdl 

jntrari:.-=  jsqii    and    thi?   blocking   of   the   posltrior    suprrior   dental    nerve.      The    Hatted    line    situated 

around  ani  l\".  1  reprcscutfl  the  region  that  is  anesthettjted  hy  blocking  the  posterior  superior  dental 
nerve.  The  area  which  is  iiidicalrd  by  No.  2  represents  the  part  thai  is  anesthetized  by  injecting  the  solu- 
tion at   (x).      The  arrows   indicate  the   manner   in   vvhieh  anciithr»<ia   is  secured. 

bbieked  in  aeeiirdancT  with  the  teehnie  ^iveii  on  page  416.  The  twtj  posterior 
superior  dental  injections  will  produce  anesthesia  as  far  antt^iorly  as  the  re^^ion 
of  the  upper  first  molar.  Anesthesia  which  is  ju'odiired  by  these  two  injections 
will  mtH^t  the  anesthesia  pn)dueed  by  the  twtj  intrausscous  injections,  as  given 
below,  in  the  regitm  of  the  upper  Hrst  molar,  (See  F'i\j:.  353.)  In  other  words, 
the  upper  first  molar  is  the  dividing:  line  between  the  posterior  superior  dental 
and  intraosseous  injections.  Therefore,  anesthesia  is  produced  in  the  region 
of  the  upper  first  ni(dar  liy  bolh  injeetioiis, 

3-4.    Right  and  Left  Intraosseous  Injections.— Tlic  two  intraosseous  injec- 
tions are  now  made,  oiu*  on  either  side  of  the  upper  jaw.     Each  injection  is 
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made  sliphlly  abovn  ainl  distal  to  tlie  apex  of  the  c*iispid  tcHilh.  The  same 
general  prineiplcs  are  followed  here  an  j^iven  on  pa^e  4^8.  Tlie  amount  of 
sohition  requirt^d  f(»r  raeh  iutraoHseous  injection  is  two  mils.  Anesthesia 
by  the  intraosseous  method  extends  as  far  distatly  as  the  region  occupied 
by  the  upper  first  molar,  at  whieh  plaee  it  meets  the  anesthesia  jirodnced  by 
bloekinjyr  the  posterior  superior  dental  nerve.  Anesthesia  from  tfie  two 
intraosseous  injections  will  meet  at  the  median  line.  (See  Fig,  354.) 
These    four    injeetions    are    all    that     are    necessary    t'r)r    ]>roducing    deep 


Fig.  354.— Area  winch    Is  ancsthelized  by  an  mtraosseotis  injection   matlc  rlislal   to   (hr  njurx  nf   Oic  cuspid 
loolh.     The  arrows  indicate   the  i^aj^JiaBc  of  solution   in   the  midrjtc  canc^'llous   plate  of   process. 

anesthesia  id"  the  upju'r  sixteen  teeth  for  such  operations  as  pidp  removal, 
cavify  preparation,  shaping:  the  eronns  for  l>rid^e  abnttnents,  or  for  other 
operations  fui  the  buccal  and  labial  stroi'turi's,  which  do  not  involve  the  lin*rmd 
structures.  If  tfie  teeth  are  to  lie  extraetetl,  or  in  the  treatnient  of  pyorrhea 
alveolaris,  which  invcdves  the  lii^KUal  jjfuni  tissue  and  periosteum,  then  block 
the  anterior  palatine  nerves  as  they  emerge  from  the  posterior  palatine  foram- 
ina (see  pai^e  501  for  tcehuie);  also  block  the  nasopalatine  nerves  as  they 
cmer^^e  from  the  aTiterior  palatine  foramen.  (See  pajjc  r>12  for  terhnie/)  The 
i>lot"kin^^  of  lire  inner  loo|»  will  pi-odnc«*  anesthesia  of  tlo^  bnj^Muil  struc- 
tures, sueh  as  gum  tissue,  periosteum,  ete. 
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Total  Qitaatity  of  Solution  Eeiiiiired  for  Blocking  tlie  Branches  of  the  Outer  Nerve  Loop 
bar  Two  Deep  Block  and  Two  Intraosaeoiis  Injections 

Kiglit  posterior  superior  dental  nerve   (for  tefliiiic  see  piige  416 J 2  mils 

Ltfft  jMjslerior  superior  dental  nerve  (for  teelmie  see?  page  41*5) » .  . , »     2  ttnlm 

Right  i]itrao»»eus»  distalJy  to  apex  of  eus]»id  (for  teclinic  stm  Figs.  2i»0  to  297) .  . . ,  <  -      2  mils 
Loft  iatraoaseous,  distally  to  ajiex  of  eutupiti  (for  teelmit'  swe  Figs,  290  to  297) 2  mils 


Total   i^uuntily   for  bloekiag  outer  nerve   loop. .  * 8  mils 

Anesthesia  Producecl. — I'ltpei-  sixteen  teeili,  alvenhir  jirtirrss,  Imeeal  ami 
labial  stnieturt^s  fur  <>porati<*iLs  not  iiivt)lvjiiL,'  Uii^iial  tmueK, 

If  t]w  liiii^iuil  tissues  are  involved  in  the  Qperatioii  for  sueli  eases  as 
[he  extraetioii  of  teeth  or  the  treatment  of  pyorrhea  alveolaris,  etc.,  then 
lihjek  tlie  branches  forming  ttie  inner  nerve  liK*ps,  iisinj?  the  following  antount 
of  solntion : 

Right  anterior  palatine  nerve  (for  teidiiiie,  see  jmge  '>01 )..,.,,..,,,., , i*,    nn\ 

Left  anterior  palatine  nerve  (for  teehnic,  see  [n\\^e  3tM  ),...,,.., ...,,,.,.,,      i/j  inij 

Right  und  left  nasot>alatnie  iiervew  (fur  teehnie,  m'e  paije  .>12  ) ......._      i^   mil 

Total   quantity    for    hlorkiug   inner    nerve    loo[u  .  , . 1  '^  miln 

Tetul   (juuntity    for   1>loi  king   outer   nerve    Iimsj^  ..,....,. 8       mils 

Trtal   (jeantity   for  Moeking  tlie  outer  and    inner   nerve  loops , IJ  Lj   inil-i 


Fig.   3S5.^Thc  outlines  of  tlie  areas  backed   hy   ilirt-c   nocctifjns* 

I,  Posterior  superior  denial  injection;  2,  subpcdasteal  inliltralioii  injection;   3,  infraorbital  injection. 
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524  BLOCK  ANESTHESIA  AND  ALLIED  SUBJECTS 

BLOCKING  THE  UPPER  JAW  BT  A  BIGHT  AND  LEFT  SECOND  DIVI- 
SION INJECTION  BT  INTRAOBAL  METHOD 

The  right  and  left  second  division  injections  produce  anesthesia  of  the 
upper  jaw  for  such  operations  as  the  extraction  of  the  upper  sixteen  teeth, 
alveolectomy,  antrum  operations,  removal  of  tumors,  cavity  preparation,  pulp 
removal — in  fact,  every  kind  of  a  surgical  operation  which  involves  those 
tissues  supplied  by  the  second  division  of  the  fifth  nerve.  Each  injection 
blocks  both  the  outer  and  inner  nerve  loops,  the  infraorbital  nerve  and  its 
terminal  branches.    The  amount  of  solution  required  is  as  follows: 

Bight  second  division  of  fifth  nerve  (deep  block)   (for  technic  st'c  page  380) 4  mils 

Left  second  division  of  fifth  nerve  (deep  block)    (for  technic  see  page  380) 4  mils 

Total  quantity  of  solution  required  for  blocking  the  right  and  loft  second  division  of 

fifth  nerve  by  intraoral   method 8  mils 

It  will  be  noted  that  blocking  by  this  method  requires  less  solution  than 
by  the  other  methods  given  on  pages  522  and  523. 


CHAPTER  XXVI 

TECHNIC  FOR  BLOCKING  THE  THIRD  OR  MANDIBULAR 
DIVISION  OF  FIFTH  NERVE  AND  ITS  BRANCHES 

BLOCKING  THE  MANDIBULAR  OB  THIRD  DIVISION  OF  THE 
FIFTH  CRANIAL  NERVE  (EXTRAORAL) 

Topography  of  Anatomy. — The  reader  is  referred  to  Chapter  VII  for  a 
detailed  description  of  the  anatomy  of  the  nerviis  mandibularis.  However, 
it  is  necessary  to  state  briefly  the  most  important  facts  with  reference  to 
this  nerve  trunk  and  the  osteology.  This  nerve  branch  is  the  largest  of  the 
three  divisions  of  the  fifth  cranial  nerve  (see  Figs.  48  and  51),  and  as  it  passes 
through  the  foramen  ovale  (see  Fig.  34)  it  assumes  the  shape  of  the  foramen 
and  varies  in  width  from  seven  to  twelve  millimeters.  (See  Figs.  40,  48,  52, 
53  and  60.) 

The  foramen  ovale  is  located  in  the  greater  wing  of  the  sphenoid  bone  and 
opens  downward  and  forward.  It  is  of  a  large  size  and  elongated  form,  giv- 
ing passage  to  the  mandibular  or  third  division  of  the  trigeminal  nerve,  and 
admits  the  accessory  meningeal  branch  of  the  middle  meningeal  artery.  (See 
Fig.  61.) 

After  this  large  nerve  passes  out  of  the  cranial  cavity  through  the  fora- 
men ovale  it  enters  the  infratemporal  fossa  and  passes  forward,  downward, 
and  slightly  laterally,  medial  to  the  external  pterygoid  muscle.  (See  Figs. 
49,  64  and  67.) 

After  this  nerve  passes  through  the  foramen  ovale  it  continues  forward 
for  an  approximate  distance  of  one  and  a  half  centimeters  before  it  takes 
a  downward  and  lateral  course. 

TECHNIC  FOR  BLOCKING  THE  THIRD  OR  MANDIBULAR  DIVISION 
OF  FIFTH  NERVE  BY  EXTRAORAL  METHOD 

Needles  Employed. — Two  needles  are  employed  for  blocking  the  third 
division  by  the  extraoral  route.  Needle  No.  7,  10  millimeters  in  length,  and 
27  gauge,  is  first  used  to  make  the  preliminary  injection  into  the  skin,  at  the 
point  marked  x  in  Fig.  1557.  Needle  No.  8,  60  mm.  in  length,  and  20  gauge  is 
em])loyed  for  the  final  injection.    (See  Fig.  177.) 

Technic  of  Injection. — First,  locate  the  sigmoid  notch,  which  is  situated 
below  the  zygoma  and  the  upper  portion  of  the  ascending  ramus  between  the 
coronoid  process  and  the  condyle  (see  Fig.  33),  by  placing  the  tip  of  the  index 
finger  on  the  skin  exterior  to  this  region.  With  the  index  finger  in  position, 
as  illustrated  in  Fig.  356,  have  the  patient  open  and  close  the  mouth,  which 
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will  iffMlk^i"  mssiiit  in  kKVitiiig  the  sigmoid  itoteh.  However,  if  it  is  inipossi- 
Uv  twt  th^  putiiMit  to  open  and  <jlose  hi^)  mouth  without  experieneing  pain, 
Xht  Ki|»^niU»r  iheii  relies  on  pressure  alone  to  locate  this  region.  In  most  cases 
ih^  Mscuiaiil  notrh  is  easy  to  locate  hy  lirKt  palpatinti;  the  eondyle,  oorouoid 
|mK*e«Js  the  lower  border  of  the  zyj^oniatie  areh,  and  the  upper  part  of  the 
mmu^  whieh  forms  the  h»\ver  lu>rder  of  the  si  (af  mo  id  n  tit  eh.  When  pressure  is 
t*\t*rltHl  upon  tile  skin  direetly  over  the  re*?ion  of  the  sigmoid  notch,  a  depres- 
liiou  is  oliserved. 

After   the   sigrmoid    not(^h    is   located,   then   draw   a   line   parallel    to    the 
U»wer  bolder  of  the  zy^omatie  arch,  whieh  should  extend  from  the  anterir^r 


.r 


Tig.  356. — ^Locating  the  sigrotjid  notch  wtib  lip  of  index  finffcr* 

or  free  border  of  the  condyle  to  the  eoronoid  process  of  the  mandible.  An- 
other line  is  drawn  wliich  outlines  the  nt>per  border  of  the  ramus  along  the 
lower  border  of  the  sigmoid  notch.  This  curved  line  joins  the  horizontal  line, 
which  has  been  drawn  parallel  to  the  lower  surface  of  the  zygomatic  arch. 
If  this  is  done  eorreetly,  the  two  lines  will  form  a  semicircle.  (See  Fig.  357.) 
These  lines  can  be  made  by  a  dermographic  pencil  or  with  iodin.  The  initial 
puncture  of  the  skin  is  at  the  center  of  the  semicircle  indicated  by  X  in  Fig. 
357. 

Now  with  the  landmarks  correctly  outlined,  the  next  step  is  to  prepare 
the  skin  over  the  region,  by  scrubbing  with  soap  and  water,  followed  by  1/1000 
bichloride  solution  or  tincture  of  iodin.     With  the  skin   properly  prepared^ 
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make  a  preliminary  injection  using  one  mil  of  solution.  Fig.  358  shows  the 
preliminary  needle  in  the  skin.  The  skin  is  grasped  between  the  index  finger 
and  thumb,  the  sharp  needle  is  carefully  inserted  beneath  the  surface  of  the 
skin,  and  5  minims  of  the  solution  injected.  After  waiting  one  half  minute 
the  needle  is  gradually  advanced  into  the  skin  and  subcutaneous  tissue,  in- 
jecting slowly  until  one  mil  of  the  solution  has  been  injected.  It  must  be 
remembered  that  the  skin  and  connective  tissue  are  extremely  sensitive  and 
the  preliminary  injection  will,  in  most  cases,  eliminate  all  pain  which  would 
be  caused  with  the  regular  nerve  blocking  needle,  in  case  no  preliminary  in- 
jection was  made. 


l-i^.  '^^7.  Outlitie  sliowint?  the  sigmoid  notch.  StraiRht  line  is  parallel  to  lower  surface  of  zygo- 
matic piiuess.  C'urved  line  outlines  the  upper  portion  of  ascending  ramus.  A'  indicates  starting  point  of 
neeiile. 


After  the  elapse  of  three  minutes,  needle  No.  8,  which  is  60  mm.  in  length, 
is  used.  The  skin  is  punctured  with  the  needle  in  the  center  of  the  semi- 
circle, and  is  advanced  directly  inward  at  right  angles  to  the  surface  of  the 
skin.  (See  Fig.  i^oD.)  The  needle  is  advanced  through  the  skin,  connective 
tissue,  and  masseter  muscle,  the  operator  being  very  careful  to  hold  the  long 
axis  of  the  syriiijre  and  needle  at  right  angles  to  the  surface  of  the  skin. 
While  advancing  the  needle,  if  there  is  the  least  resistance  shown  by  the 
patient,  it  is  good  ])ractice  to  inject  continuously  from  the  time  the  needle 
is  inserted  into  the  skin  until  the  region  of  the  third  division  is  reached.  In 
most  cases  it  will  be  found  that,  if  the  skin  and  connective  tissue  have  been  prop- 
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erly  anesthetized  by  the  preliminary  injection,  there  will  he  little  or  no  paiu  ex- 
perieneed  while  inserting  the  ni'edle  to  the  proper  depth. 

Too  nnu'h  emphasis  eannot  be  placed  on  the  necessity  of  advaneiug  the 
needle  into  tlie  tissues  at  ri^ht  angles  to  the  siirfaee  of  the  skin.  This  will  be 
found  murli  easier  than  to  advance  tlie  needle  inward  at  any  other  angle, 
(See  Figs.  360,  361  and  362.)  By  advancing  the  needle  inward  at  right  angles 
to  the  surface  of  the  skin^  the  third  or  mandibular  division  is  reached  at  a 
point  approximately  one  eentinieter  anterior-inferior  to  tlie  foramen  ovale. 
So  far  as  practical  purposes  are  concerned,  it  makes  no  difTerence  whether 
the  solutitni  is  injected  into  the  nerve  trunk  as  it  emerges  from  the  foramen. 


Fiff,   SSBr — Preliininary 


[..^    .-L'lU   prior   to  inserting  iieedk    lu:    LSotUmg   ihu    ihircl  or  (nacidib- 
tilar  dtvbion. 


or  is  iojected  at  a  point  one  ceutimetrr  anterior-inferior  to  the  foramen  ovale. 
The  same  nerve  branch  is  bhicked,  and  the  object  of  hlnckiufr  it  anterior  t*> 
the  foramen  is  thiit  it  nmkrs  tlie  tcchnic  much  easier  by  inserting  the  needle 
at  right  angles  to  the  skin  surface  than  to  carry  the  needle  backwards  at  an 
acute  angle  with  the  skiu  surface,  (See  Figs.  363  and  364.)  If  this  technic  is 
employed,  the  operator  will  lind  it  much  easier  and  will  meet  with  fewer 
failures  than  if  he  attempted  to  locate  the  foramen  ovale,  which  would  neces- 
sitate inserting  ihc  uccdlc  backward  at  an  acute  angle  to  the  skin. 

Injection  of  Solution. — The  amount  of  solutitui  required  for  the  prelimi- 
nary injection  into  the  skiji  and  connective  tissue  is  one  mil.  Three  minutes 
should  elapse  following  tlie  preliminary  iujeetiou  before   the  regular  nerve 
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bloeking  needle  is  employed.  The  h\  iXMifrmic  syriii|,'e  is  filled  with  ffjiir  tnils 
of  the  solutioiu  The  amount  injeeted  iv1h1<>  the  needle  is  beinj^  avaneed  through 
the  tissue,  is  one  mil,  while  the  remainin*r  auinunt*  ivhieli  is  three  mils,  is  iu- 
jeeted  int(»  the  region  of  the  third  or  maiHlihulijr  division. 

Precautions. — The  preeautirms  that  should  he  taken  in  the  execution  of 
the  teehuie  for  hloeking  the  third  or  maiMlihular  nerve  trunk  are  as  follows: 
Care  should  be  taken  in  outlirnnt;  the  liony  landmarks,  whieli  enclose  the 
region  of  the  sigmoid  notidi.  If  this  is  not  done  eorrectly,  the  needle  may 
not  be  inserted  at  the  proper  locution.  In  ease  of  an  infection  or  extreme 
inflaniuuition,  the  opening?  of  the  mouth  may  eause  considerable  pain  to  tlie 


Fig,   359, 


iiL-etlle    for    hlockittif    the    ihirtl    or    mun 


patituit,  then  the  o]>eni1or  nnist  exercise  care  in  lotatin^^  tlie  rcj^ion  of  the 
sigmoid  nt^tcli  by  jialpaiion.  Always  itijtH't  oiie  mil  *if  stjlulion  into  the  skin 
and  subcutaueons  <*oruicrtive  tissue  lo  plimiuate  the  ]uiiii  jiroduced  by  the 
regular  !iervr  blocking  urcdic.  The  needle  should  be  arhnm-ed  into  the  region 
of  the  nerve  trunk  n\  a  right  angle  to  tht*  surface  of  the  skin.  The  average 
4lci>lh  to  which  the  needle  is  inserted  is  ftuu-  eentimeters.  Ilowevei",  Ihe 
depth  of  the  needle  depends  upnn  the  size  of  tfve  patient *s  hrjjth  thickness  of 
the  skill,  eruuiective  and  ndifiosc  tissues  through  which  the  needle  must  pass. 
Time  to  Wait  for  Anesthesia.— The  time  to  wait  for  anesthesia  will  vary 
from  tifleen  to  twenty-tive  miiuites.  It  must  hi*  rcmemhiTcd  Ihat  the  diameter 
of  this  !ierve  at  the  point  of  blocking  will  vary  from  7  to  12  mm.,  and  is  sur- 
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romuli^d  by  eoiiiiective  tissue  and  rpinciiriiini,  nnd  u  suHfivleni  Ivu^ih  (\[  iiioe  must 
elapse,  after  the  solution  is  drposiled,  tu  allow  it  to  pn-rueate  the  ei>iTUMirium 
and  the  nerve  fibers.  Tbe  rides  t^ovendng  tlie  time  for  anestbesiti  deifciid 
upon  the  four  faetors  ^iven  on  {)a^e  196,  Tlie  etforts  of  niaiiy  operators  liavr 
faded  with  thi.s  injeetiou,  because  they  at  tempt  «*d  to  operati*  before  allowiiiii: 
the  anesthetic  solution  time  to  thon>u^hly  permeate  tlie  nerve  and  produee 
profound  anc^stbesia. 

Structures  Anesthetized.— Anesthesia  is  produced  in  ail  nerve  branebos 
arising  from  the  third  divisioa  anterior  to  the  point  of  injeetioii.  'Yhv  fjvin- 
cipal  branehes  anesthetiziMl  include  the  inTerior  dental,  lingual,  aurieulo-tem- 


Ft*.    360.— X  red  I  e    in 


lujcc-OiiK   tlic    soliiiir,n    far    blocking   tin?   thtrrl    or   rnaiuliWIar   dtviston. 


poral,  and  long  buceal.  The  tissues  anesthetized  are  the  greater  part  of  tbe 
lower  jaw,  the  teeth  on  the  eorresponding  side  as  far  anteriorly  as  tbe  cuspid, 
the  buecal  periosteum,  gum  tissue  and  mucosa,  a  portion  of  the  ebeek  and 
skin,  the  mucosa  located  in  tbe  tloor  of  tbe  mouth,  anterior  two-thirds  of  the 
tongue,  lingual  gum  tissue,  aud  periosteum. 

Blocking  the  Interlacing  or  Overlapping  Branches.— If  it  is  desired  to 
block  the  entire  biwcr  jaw,  tbe  third  or  inandilndar  division  is  blocked  on 
the  opposite  side.  The  nerve  branehes  on  the  right  and  left  sides  overlap  in 
the  region  of  median  line.  If  the  operation  extends  near  the  median  line,  it  is 
then  necessary  to  Idoek  tbe  terminal  branches  from  the  opposite  side  at  the 
mental  foramen,  and  on  the  lingual  side  of  this  region,  or  block  tbe  inferior 
dentoIinguaL    In  ease  the  third  or  maudil>ular  division  is  blocked  for  a  majr>r 


BLOCKING   INFERIOR   DENTO-IJNGIUL   NERVES 

oral  upiTiition  iiiv(>lvini:  the  lt>wer  liorder  of  tlie  mandible,  it  is  necessary  to 
block  the  cerviral  ph'xns»  either  jit  ilir  posteritu"  innr^^in  of  ihe  sternnfleido- 
iiiaslnid  musele  (see  Fi*rs.  ril>2  hikI  r>:jr>)  i^r  anesthetize  tin:  terminal  hraiielies 
of  tlie  eer\  leal  ])lexus  ahni":  the  lnwer  honler  of  Hit*  aiaiidilile  1*3-  tiie  n^^ioiial 
methtHL     (See  Fig.  40S.) 

Indications  for  Blocking  the  Third  or  Mandibular  Division  by  the  Extra- 
oral  Meihod.^ — The  extraoral  laethnd  of  lihiekinj^  the  third  or  laaudihnlar  divi- 
sion of  the  fifth  cranial  nerve  is  of  great  advantage  in  operating  for  sueh 


Fig.  3<Vl. —  I'rjsilion  of  ne<*dllr  while  injrelinK  the  $ohition  tifar  ihe  furameti  ovale  for  blocking   ihc  ihjrj  or 

inaiuliliiilar   division. 

j>athohigieal  eoiulilions  as  fraetures,  giiHshot  wounds,  eysts,  impaeted  third 
molars,  or  for  any  rjther  ease  where  infeetion  h  present  within  the  oral  eavity* 
These  injeetions  pn>ved  of  inestinmfile  value  in  the  reeent  war.  Many  of  the 
wmnided  soldiers,  \vln>  sustaiiu^d  faeial  and  jaw  injnrics,  were  hhieked,  which 
eliminated  pr^stoperative  eompli<*atiinis,  sueh  as  nausea,  and  pneumonia  oe- 
eurring  from  elher  or  cldtMnfnrni. 


BLOCKING  THE  INFERIOR  DENTO-LINGUAL  NERVES  BY  THE 
INTRAORAL  METHOD 

Topography  of  Anatomy.  The  reader  is  referred  to  Fhajder  VII  for  a 
detailed  deseription  of  the  inferitu'  dental  ami  lingual  nt*rv<'  hrariehes.  At 
this  time  a  summary  will  be  given* 


I 


m    region    ot    tliirrt    or   rtidtidiibular    division. 

1,   Senaory  root   of   trigeminal   nervp;   2,   semilunar    (Gasscnan)    ganglion;    3,   iuperior   orbital    (&phe- 

nDJijjcil)    fts^tire;    4,    a|>hlha1nuc    division    of   trigeminal    nerve;    5,    furimen    rotutidum;    fs    infraorbital    ntrve; 

7,  pusterior  sui^erinr  denial  inrrvc;  8,  foramen  ovale;  9,  long  buccal  nerve;   JO,  mandibular  nerve;   11  and 

12,  inferior  denial  nerve. 
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The  inferior  dental  and  lingual  nerves  are  derived  from  the  third  or 
mandibular  division  and  are  its  terminal  branches.  In  most  cases  the  infe- 
rior dental  is  slightly  larger  than  the  lingual  nerve.  However,  the  author 
has  found  the  lingual  nerve  to  be  the  larger  in  two  of  the  specimens  which 
he  has  dissected. 

The  inferior  dental  nerve  emerges  from  beneath  the  inferior  border  of 
the  external  pterygoid  muscle  and  passes  downward  and  anteriorly  to  the 


Fig  .^»»>.    -Needle   point    1    cm.   anterior  anil    inferior   to   foramen   ovale   for  blocking   third   or   matidib- 
ular  div^ision. 

1,   Foramen  ovale;   2,  posterior  part  of  nasal  septum. 

pteryg<)-mandil)ular  region,  located  between  the  inner  aspect  of  the  ascend- 
ing ramus,  and  the  lateral  aspect  of  the  sphenomandibular  ligament  and  the 
internal  pterygoid  muscle.  (See  Figs.  48,  65,  67,  88,  120,  125,  and  368.) 
After  tlie  inferior  dental  arises  from  the  third  or  mandibular  division  its 
direction  is  forward,  downward  and  lateral.  (See  Figs.  67-05  and  96.)  This 
nerve  enters  the  opening  of  the  inferior  dental  canal,  (see  Fig.  105)  which 
is  situated  approximately  2  cm.  beneath  the  lower  part  of  the  sigmoid  notch 
and  midway  between  the  posterior  and  anterior  border  of  the  ascending  ra- 
mus of  the  mandible.     (See  Figs.  94  and  104.)     A  spicule  of  bone  is  located 
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aiiteriar  to  the  heo^inning  nf  the  iiiFrrJiir  deotal  {-anal  (see  Fi«r.  103),  The 
inferior  deiitiil  nerve  passes  downward  and  fnrward  in  th(*  eanal,  g:iving  off 
small  branches  supplying  the  teeth,  alvt^ular  process,  a  pivrtinn  <*f  the  lower 
jaw  bone,  bueeal  periosteum,  priira  tissue,  and  a  portion  of  the  mucous  mem- 
brane of  tlie  cheek  (see  Fi^,  69).  It  divides  into  the  ineisive  and  mental 
branches,  when  it  reaches  the  rejfion  of  the  mental  foramen.  The  ineisive 
nerve  continues  in  the  inferior  dental  canal  supplyinpr  the  euspid,  lateral,  and 
central  incisors.  The  mental  nerve  emery:es  from  the  body  of  the  mandible 
throu^rh  the  mental  foramen,  dividing  into  the  anterior  and  posterior  rami.  These 


Viit.  J64. — Ri'lalion  of  needle  to  foramen  ovale,  sphenoid  bone,  and  xygoniatic  process  for  block 
we  tile  ihird  or  mandibnlar  divj-iion, 

L  Anterior  [nikiine  foramen;  2,  imstermr  palatine  foramina;  3,  foramcim  ovale. 

two  branehrs  supply  the  linn:uai  sirurtures  in  the  region  of  the  bicuspid  teeth; 
also  the  buccal  mucnsa  and  a  portion  of  the  cheek  (see  Fio^s.  107  and  111.) 

As  has  been  stated,  the  linfrual  nerve  is  a  branch  of  the  third  or  mandib- 
ular division.  It  passes  downward,  forward  and  laterally  (see  Figs.  42,  B7, 
125  and  H67)  and  is  situated  anterior  1o  tlie  inferior  flental  nf^rvc;  as  it  passes 
in  the  direction  given,  the  two  nerves  separate.  The  linfrual  nerve  enters  the 
pterygomandibnlar  ref^ion  on  a  knel  of  1  cm.  above  the  occbisal  iilane  of  the 
lower  teeth.  It  is  located  approximately  1  cm,  anterior  and  medial  to  the 
inferior  dental  nerve.  (See  Fig.  125.)  Tliis  level  ih  shown  on  cross  section  at 
a  point  2  or  3  mm.  above  the  opening  of  the  inferior  dental  canal  in  Fig.  105. 
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The  liugiiai  iutvc  at  this  level  is  located  5  to  7  mm.  medial  and  slightly  pos- 
terior to  the  inner  ohlique  line  of  the  aseendinp:  ramus.  The  direction  of  this 
nerve,  after  it  leaves  this  level,  is  downward,  anteriorly,  and  slj3u:ht1y  lateral 
(see  ¥ig,  88)  until  it  reaches  the  inner  plate  of  the  alveolar  process,  lingual 


Yig.  365,^1,  NrcUIe  in  po^ttinn  f^r  blocking  the  Oiirrl  divmon  of  the  fifth  nerve,  (extraoral) ;  2, 
nevdJe  in  |<<»sil}<>n  for  b1t»ckt»e  ibc  second  division  o£  the  tlflh  ncrvc,  (tjuraoraU;  3,  mental  nerve;  4» 
mental   foramen* 


536 


BLOCK    ANKSTHERIA    AND    ALLIED   SrBJECTS 


to  the  lower  tliird  molar  (see  Figs.  04  and  lUB).  Diiriiiy:  the  aiithi^r's  clis- 
seetions  he  has  found  this  nerve  in  several  cases  to  Ije  in  eontaet  with  the 
perifjsteum  coveriiifr  the  rpp;ioii  of  the  apical  tliivd  of  the  lower  third  molar. 
Care  should  be  exercised  nut  to  iujure  the  nerve  while  operaliniif  for  the  re- 


¥ig.    J5ti. — X-ray    illustTating    nfc<jtc    tii   jiosilmn    i>n-    lihuknii;    Eh 

oral   nit  I  hod. 


ihiicl 


ili vision    by    extra- 


moval  of  an  irapaeted  third  molar,  espeeially  if  the  tooth  is  linii;ually  inelined 
(see  Fig.  J>4).  From  this  point  (he  nerve  eoorses  forward  beneath  the  niueous 
memhraue  of  the  fioor  of  the  mouth  in  the  interval  between  the  hyoglossus 
and  mylohyoid  muscles,  and  beneath  the  duet  <jf  the  suhniaxillary  gland. 
(See  Figs.  90  and  100.)    It  follows  a  eourst*  almost  parallel  to  the  inner  Lingual 


BU)CK!NO   INFERIOR   DENTO-UNOUAL   NERVES 

plate  cif  liune  covorhijof  the  l(»wt'r  seennd  and  tliird  ninliirs.  Rea(*hing  the 
region  mesial  to  tlie  hnver  first  mcdar,  it  (iniirsos  across  the  floor  of  the  inoutli 
to  the  side  of  the  tongue  (see  Figs.  99  and  100),  where  it  divides  into  other 
hraiiehes  whieh  eontinue  anteriorly  along  the  lingual  gum  tissue  and  perios- 
teum in  the  region  of  the  teeth  anterior  to  the  first  molar.  The  lingual  hranches 


Fiifi   i(t7, — niiiatratinK  the   outline   of  mandible   and   nerve  aupply. 

U   I^oramcn  ov^ite;   2,  mandibular  nerve;   3,  lin^ial   otrvc;   4,   long  buccal;   S»   inferior  dental   fora- 
men; 6,  inferior  dental  nerve;   7,  mem;«l  forameo;  8,  mrnUl  nerves  and  9,  incfsive  nerves, 

cross  the  iloor  of  th*"  mtiuHi  sy|j|dyiiig  Hie  anterior  i\vc>4hirds  of  the  tongue. 
(See  Figs.  60  and  101) 

Needle  Employed.— The  needle  employed  for  hhieking  the  inferior  dento- 
lingual  nerves  is  Xo.  2,  23  gauge,  and  30  mm.  in  length  (see  Fig.  177j*     A 


i^tj. — X-ray    illustraliiig   nctMile    in    i^osifmn 

vta\ 


mova]  of  an  impacted  third  molar,  e.spcH'iully  if  the  tooth  h  liiitrually  iiicdiiied 
(see  Fig.  D4).  From  this  point  the  nerve  enurses  forward  beneath  the  mueons 
mcmhraiie  of  the  floor  of  the  mouth  in  the  interval  between  the  hyoj^kissiLs 
and  niytohyoid  nmseles,  and  beiieatli  the  d\u*t  of  the  suhniaxillary  gland. 
(See  Figs.  99  and  100.)     It  follows  a  eourse  almost  parallel  to  the  inner  lingual 
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plate  of  bone  coverinp^  the  lower  second  and  third  molHi-s,  Reaching  the 
region  mesial  to  the  lower  first  luolar.  it  eourses  acrcjss  the  Woor  of  tin-  mouth 
to  the  side  of  the  tongue  (see  Fi^f^.  09  and  100),  where  it  divides  into  other 
branches  whieh  continue  anteriorly  along  the  lingual  gum  tissue  and  perios- 
teum in  the  region  of  the  teeth  anterior  to  the  first  molar.  The  lingual  branches 


Fig.   itJ, — ^JIluAtratiiTK  the   outline  of  mandible  and   nerve  suppty. 

1,    Foramen   ovale;    2,  mandibular  ncrv<';    3,    Img^ial    i;Krve;   4^   long   buccal;    5,    mttrmr  denial   fora" 
men;   6,  inferior  denial   nerve;  7.  ntental  fornnn'n;  ><,  mtntal   nerve*  and  9,  incisive  nerves. 

cross  the  ibior  of  the  niouih  supplying  the  anterior  two-thirds  of  the  tongue. 
(See  Figs.  60  and  IfH.) 

Needle  Employed.     The  needle  empb>yed  for  blorking  the  inferior  dento- 
lingual  nerves  is  Nu.  2,  23  gauge,  and  311  mm,  in  length  (see  Fig,  177).     A 


Fig.  J68. —  Dissected   wet  anatomic  specnnt-n   showing  tht  following   sfnicliircs: 

1,  Inferior  dental  foramen;  2,  inferior  dctital  veil]  (cut);  J,  inferior  denial  nerve;  4,  inferior  den- 
ial artery;  5,  6,  /♦  mental  ncrve§;  IS.  luiccal  eingival  marifins;;  9,  inct*ilve  nerve*;  10,  racutal  foramen;  11, 
sunerbr  labial  nerve;  12,  facial  branches  of  infraorbital  nerve;  13,  infraorbital  foramen;  14,  inferior 
palpebral;    15,   lateral    na»ah    16.    buccal    utmKival    margin*;. 


failure,  or  the  ^^olutitvii   may  he   injeetetl   iiitti  the   spfieiiomaxillary   liy:ameiit 
or  the  internal  pterygoid  muscle  whieh  will  eause  p(*st operative  pyiii. 

Techmc  of  Injection — Right  Side. — The  mucous  TTHMuhrane  is  carefiUly 
dried  l>y  usiuf;  the  svviih  shown  in  Fiji.  IlliO.  after  whieli  the  Kentiieidal  solu- 
tiau  is  applied  to  au  area  o(  :1  <*ni.  in  diiimeter  (see  Fi":.  3701,  After  the 
mueo.Ha  has  heen  earefully  prepared,  eare  shoiild  he  tiikeri  not  tt>  allow  the 
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area  to  become  eontanun«tetl  with  mucus  or  sniiva.  The  area  [irepared  for 
the  needle  should  extend  over  the  aseendiuj?  ramuw,  and  as  iar  downward  and 
anteriorly  a.s  the  lower  tliird  molar  on  both  the  bueeal  and  lin^^iial  sides.  It  is 
also  ^ood  praetiee  to  apply  the  trermieidal  solution  over  the  erowns  of  the 
seeond  and  third  molars. 

The  patient  is  plaer-d  in  a  semisupine  position  with  the  operatrtr  in  front 
and  at  the  side  of  the  ehair.  The  patient's  mouth  should  be  oi)en  as  widely 
as  possible,  and  tlie  aseending  ramus  of  the  mandible  located  with  the  index 
finger.    (See  FigK,  371,  372  and  oTH)     With  this  tin^^er  juiliJale  thr  aseendin<r 


Fig.  J6S>, — Drying  nuiconA   tnembTaiif   prior  to  applying  germiciiJiil   iGfution. 

ramus,  carefully  bjcatini?  the  inlt-rna]  and  extt^rnal  ohli(|He  lines,  and  the 
i"etr(»niohir  triangle.  While  paliiatintr  lhes<»  Ikiuv  laodniarks  the  index  tin^'er 
should  be  hieated  nver  the  occlusal  jihnie  of  tire  lc»wer  teelh  on  tbt*  same  side. 
(See  Pigs.  373'  and  390,)  The  anti^inr  pnrtitni  of  tlie  aseendiny;  rannis  dif- 
fers in  width  in  difTerent  iiidividuais.  In  soaie  jiatients  it  is  iiuitc  thin, 
in  others  it  is  very  thick.  Also  in  smne  individuals  the  inner  oblif[ue  line  is 
almost  mJsHinjr,  while  with  uthers  it  is  prominent.  A  triangular  shaped  area, 
which  is  fonned  by  the  external  and  internal  obli<jue  lines,  is  known  as  the 
retromolar  triangle :  with  most  individuals  it  is  concave,  while  there  are  some 
eases  in  which  the  aseeiuliufr  ramus  is  entirely  Hat  or  convex.  (Sec  Fi^,  372.) 
Great  eare  should  be  taken  not  to  mistake  the  dense  connective  tissue  which 
covers  the  anterior  mirfaee  of  the  masse tcr  muscle  for  the  ascendiniii:  ramus. 
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If  there  h  any  doubt  as  In  the  struetiires  palpated,  have  the  patient  open 
and  close  the  mouth  slight iy,  while  the  lip  of  the  index  finger  exerts  prc*ssure 
upon  the  part.  If  the  connective  tissue  and  anterior  border  of  the  nnisseter 
mnsele  are  very  prouiinent,  or  shnidd  extend  anteriorly  To  the  extenud  ohliqiie 
line,  and  it  is  these  strnetiires  that  are  being  palpated,  it  ean  be  detected 
when  the  patient  opens  and  closes  the  month,  as  the  resistance  will  change. 
Whereas,  if  the  iiulex  finger  is  in  contact  with  the  ancending  ramus,  the  resist- 
ance will  remain  the  sann\  The  aiithur  has  heen  advised  hy  several  operators 
that  they  have  mistaken  the  anterior  surface  of  the  masseter  nmscle  for  the 


Fig,    3/0. — A|i|ilvh]g    ihe   ucmiicirlal   sohuion   aftt-r   Unr   surface  of   mucosa   is   dried   aiitl    prior   lo   inserting 

needle. 


external  ciblirpie  line,  jind  as  a  rcsnlt  have  inserted  the  needle  exterior  tu  the 
ascending  ramns,  with  failure. 

It  should  be  lioriie  in  mind  that  the  rrtrnmolar  trinngle  situated  he- 
tw^een  the  external  and  internal  ubliqne  lines,  with  the  apex  upward  anil  base 
downward,  is  in  most  cases  concave,  and  that  the  width  of  bone  in  this  region 
varies  in  thickness  with  ditferent  individuals. 

Some  operators  are  ttai  hasty  in  starling  the  needle,  and  as  a  result  many 
times  imperfect  anesthesia  or  failure  ensues.  Ample  time  should  be  given 
to  locate  the  bony  landmnrks  before  prnreeding  with  the  injection.  After 
the  above  named  laudnmrks  have  been  carefully  located  with  the  palm  side  of 
the  index  finger  resting  upon  the  occlnsal  plane  of  the  lower  teeth,  the  dorsal 
surface  of  the  index  finger  is  turned  toward  the  median  line  with  the  radial 
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side  resting  upon  tbo  occlusal  phjof  of  the  lnwer  leetlh  (See  ¥'t^,  374.)  Nc!xt» 
extend  the  tip  of  tlo^  index  fmger  laterally  l^  or  4  mm.  in  ordur  to  retracr  the 
Jinic-oiis  memliraiie,  thn.s  niakinrr  it  tense  over  the  iidcrnid  oblique  liiR',  whicli 
iiisn  H:ives  t-imple  room  for  Ihe  needle  to  pass  tlm  erul  of  tlie  finger  nail. 

Tfie  average  widtli  of  the  index  finger  at  the  joint  between  the  sec- 
ond and  third  phalanges  is  approximately  2  em.  Ttiis  is  easily  observed 
by  ]>Iaein^  the  ijitlex  finger  between  two  flat  surfaces  and  measuring  the  di.s- 
tanee  l)cl\veen   th(*ni.     If  the   index   linger  is  2  em.   in  wiiltb,   then  the   needle 


i 


Fig.    371. — -PonHion    of    iinkx    linger    for    liK'sitinK    Oic    rxIcrtiTil    aful    iiiicrn.il    oUtii(rie    loies    aiul    rftruniMlar 

fcissa  of  a»ccrulit^g   lannta. 

is  passed  into  the  tissue  at  the  middle  and  end  of  tlie  finger  nail  (see  Figs. 
liTf),  »17l>  and  377)  while  the  radial  side  of  the  index  finger  is  resting  upon  the 
ocelusal  plane  of  the  luwer  teeth.  In  ease  the  index  finger  is  ftniiut  to  be  less 
than  2  em.  in  widHi,  the  initial  puncture  is  made  above  the  middle  of  the 
end  of  the  finger  nail,  and  if  it  is  found  to  be  wider  than  2  em.  it  is  made  below 
the  middle  of  the  finger  nail.  Tliis  serves  as  an  excellent  guide  in  inserfing 
the  needle  into  the  dt^sired  location,  and  at  the  proper  hncl  for  bloeking  the 
inferiru'  dental  lingual  ner^'cs.  Oreat  emphasis  must  Uv  [daeed  upon  this 
imjiortant  part  td'  the  tcchnie  because  it  is  necessary  to  start  the  needle  in 
the  tissue  at  the  proper  level  or  failure  will  occur. 
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Willi  the  radiHl  side  of  llie  index  fiiiirei"  rostintr  upon  Hio  oecOusal  plane 
of  ihe  lower  teeth  (si-e  Fi*;s.  Al^)  and  ^^76}  ami  tlie  linurer  tip  restiri*^  direelly 
over  the  retroniolar  triantrle,  with  the  tiiifi^H"  nail  directly  over  the  internal 
olilifpie  line,  the  cheek  is  di'iiwii  lalei'ally,  tlie  t(»n^ue  is  depressed   in  order 
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Fig.    372. — Locating  the    ujctcrnal   and   iiUeriial   oblique   lines  and    retroitmlar    ionsji  with   tip*   o(   in»Jpx 


1,  External  oblique  line;  2,  retroraolar  triangle;  J,  internal  nliliqtie  line;  4,  lingual  nerve;  5,  cross  sec- 
tion internal  {*tt'rygoJtl  tnustle;  6,  inferior  dental   nerve;   7.  cm***  sccttoii   of   ramus   of  mundible. 

to  thoroughly  expose  the  area  to  receive  the  needle  (see  Fig,  377).  The  syr- 
inge is  filled  with  two  and  a  half  mils  of  solution  with  the  28  ^aug:e»  30  mm, 
needle,  niounttHl  upon  it,  and  is  held  in  the  hand  like  a  pen  wliih^  writing?. 
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It  is  held  ill  tli(»  rijrlit  hand  to  make  the  injection  on  the  rig:ht  side  of  the 
jaw.  It'  the  injection  is  on  th(»  left  side,  hold  the  syrinjre  in  left  hand  and  the 
various  landmarks  are  located  wilh  the  rijyht  index  finger  (see  Fiji:s.  'M)l  and 
392).  and  after  the  initial  ])niictnn»  is  made  the  syriny:e  is  chanjj:ed  from  the 
left  to  the  riji:ht  hand. 

Three  Positions  of  Sjrringe  for  Blocking  the  Inferior  Dento-Lingual 
Nerves. — There  are  three  positions  advocated  hy  the  author  for  blocking?  the 
inferior  dento-lin*rnal  nerves,  and  these  different  positions  are  based  on  anat- 
omv.     The  object  of  this  is  to  verify  tlie  technic  step  by  step  as  the  needle  is 


L_.  . 

I*"I«.    .<7.?.      I.<n.ifiini    the    rstirnal    ami    iiitcinal    ohliiiuf    Uuv^    ami    irtrnniulai     tussii    witli    tiji    <»f    U'ft    itulrx 
tiiiK' r    "II   ii^lit    >i«K'.      I'alin   i»l"   iitiKiT    i>   n>tin^j    ii|iiin   tin-   ovclnxal   surlait'*  ol    Inwi  r    teeth. 

advanced  into  the  tissue,  so  that  the  location  of  the  point  of  the  needle  is 
known  at  all  times,  and  as  a  result  the  solution  is  injected  in  contact  with 
th(»  iinVrior  dental  and  linjrual  branches,  residtin<»:  in  rapid  ])rofound  anes- 
thesiii. 

First  Position  of  Syringe,  in  Position  1  the  syrin«rc  is  held  in  the  haiul 
pen  fashion,  and  tlic  barrel  is  i-cstinj*;  on  the  occlusal  surface  between  the  cus- 
pid and  lirst  bicuspid  teeth  on  the  opposite  side  of  lower  jaw.  (See  Fijrs.  87;"), 
^)7(i,  .')77.  and  o7S.  i  The  i*adial  side  of  the  index  finjrer  should  rest  on  the  occlu- 
sal surfa<*e  of  the  lower  teeth  at  this  time.  The  needle  is  forced  throu*rh  the 
mucosa  backward  and  slijrhtly  laterally  at  the  middle  of  the  finjrer  nail  until 
the   internal   obli<pie   line   is  reached:  the  averajj:e  depth  of  the   needle   is  5 
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rnrri.  ^s*fe  Fi(f.  379  .  When  th^  rKiiiit  t*f  the  needle  ha>  reaeheil  the  perios- 
teum eovi-rinjr  Th»r  internal  ohliqiie  lin»-  se*-  Vis.  37^  .  withiiraw  the  index 
fin{r«-r  from  it^  oriirinal  po>ition  ami  rli>ten<l  the  «-h»-»^k.  which  will  expose 
th<-  area  of  ins^-rtion.  and  the  operator  will  have  a  elear  view  of  the  jiarts  see 
Fi{r.  377  .  The  ohj'-et  of  striking  the  inn^r  «»lilique  linn  is  x**  pri»ve  that  the 
needle  is  proer-^dintr  in  the  proi^er  dir^f-tion.  anil  that  it  i<  not  li»eated  in  the 
M»ft  tissues  medially  to  th^  int«'rnal  ohlique  line. 

Second  Position  of  Syringe. — The  syrinsre  is  extemled  aen.tNS  the  median 


I'lK.  374.  -  Kadial  siilr  nf  index  finjji-r  rt-stinj?  upon  ucclu'«al  surfaces  of  Inwtr  teeth.  Tip  of  ringer 
rcstiiiK  over  rctromolar  fossa;  end  of  liiiK'r  nail  over  internal  obli«jue  line  with  dorsal  surface  turned  to- 
wards  nieriian    line. 


line  to  tlic  opposite  side  of  the  arch  on  the  same  side  of  injection.  (See  Figrs. 
.'WO,  :W1,  :{82,  and  'M).)  ('aution  must  ])e  cxereised  not  to  force  the  needle 
iMMiealh  the  j)eriosteuin  eoverin*?  the  internal  ohlicpie  line,  because  if  this 
is  don(;  llie  ])eriosteuin  will  hind  the  needle  to  the  inner  ol)li(|ue  line  and 
l)revent  the  earryinj^  out  of  the  desired  technic  in  Position  8.  V'\^.  399  shows 
the  needle  which  has  been  forced  below  the  ])eriosteuni  and  what  has  hap- 
p(?ned.  In  Position  1  it  was  stated  that  the  approxinuite  depth  of  the  needle 
from  the  start in*r  point  to  the  periosteum  coveriii*;  tlie  internal  oblique 
line  was  5  mm.     (See  Fig.  376.)     With  the  syrin<i:e  in  Position  2  the  needle  is 
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forced  backward  and  medially  another  5  mm.,  which  makes  a  total  depth  of  1 
cm.  At  this  time  the  point  of  the  needle  should  be  in  the  immediate  region  of 
the  lingual  nerve  (see  Figs.  382  and  383).  The  object  of  carrying  the  syringe 
outside  the  arch  on  the  same  side  of  injection  from  Position  1,  is  to  direct  the 
needle  toward  the  lingual  nerve.  The  lingual  nerve  is  located  approximately  10 
mm.  from  the  needle  puncture  in  the  mucous  membrane,  also  approximately 
5  to  7  mm.  mesial  and  posterior  to  the  internal  oblique  line,  and  approxi- 
mately 1  cm.  anterior  and  medial  to  the  inferior  dental  nerve.    (See  Fig.  379.) 


Fig.   375.— IllustratiriK  the  first   position  of  syringe   for  Mocking  the   inferior  dental-lingual    nerves  on   right 
side.     The  point  of  needle  is  in  contact  with  the  periosteum  covering  internal  oblique  line. 

While  the  syringe  is  in  Position  2,  one-half  mil  of  solution  is  slowly  injected  into 
the  region  of  the  lingual  nerve.  If  the  needle  is  extended  backward  from  the 
lingual  nerve  without  changing  its  direction  to  Position  3,  as  given  below,  the 
needle  will  enter  the  sphencmiaxillary  liganu»nt,  or  the  internal  pterygoid  muscle, 
or  both  of  these  structures,  as  is  illustrated  in  Fig.  :>97.  To  avoid  this 
very  common  occurrence,  the  direction  of  the  needle  is  changed  to  the  third 
position  as  shown  in  Figs.  386  and  387. 

Third  Position  of  Syringe.— The  syringe  is  now  changed  from  Position  2, 
(shown  in  Figs.  382  and  383)  to  Position  3  (shown  in  Figs.  384,  385,  386  and 


BTX5CK    ANESTHEStA   AMD   At.LIFJ>   SUBJECTS 


387).  This  is  arconiplished  l\v  exteiulin?^  the  syringe  to  thn  npposite  side,  and 
the  distance  which  it  ih  advHiiced  across  the  niediaii  line  depends  on  the 
divergenee  of  the  two  ascendingf  rami.  The  two  rami  ditfer  in  various  iiuli- 
viduals  as  to  the  amount  of  divergenee  frrnii  their  anterior-ponterior  aspeet. 
After  injeeting  the  lingual  nerve,  the  needle  is  then  advanced  approximately 
one  eentinieter  backward  and  hiterally  to  region  of  the  inferior  denial  nerve. 


^w»yr^*^i 


Fig.  376, — Wtt  specimen  iHttstraiing  fir  si  piisiiion  of  syringe  for  Wrwrking  ihe  inferior  dcnfstMingual 
ntrvea  on  right  side.  The  point  of  nc.dlc  i»  In  contact  wiih  the  (<crni»itym  covering  the  internal  oblu|ue 
line. 

1,  External  ablique  line;  2,  retromolar  triangle;  i,  internal  ohU'qne  line;  4«  lingual  nerve;  S«  cross 
section   of  internal   |iierygoid   niiiscle;    ft,  inferior   dental   nerve;    7,  cross  section  of   ramuH  of   inandibie. 

(See  Figs.  nS6  and  387.)  It  is  advisable  that  the  point  of  the  needle  be  in 
contaet  with  the  periosteum  in  the  region  of  the  inferior  dental  foramen  at 
the  time  the  solution  is  being  injected  to  block  the  inferior  dental  nerve. 

It  can  be  said  that  in  most  eases  the  barrel  of  the  syringe  is  in  eontact 
with  the  surfaces  of  the  lower  teeth  between  the  median  line  and  euspid  while 
the  solution  is  being  injected.    (See  Figs*  384  and  386.)     In  some  cases,  how- 
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ever^  the  barrel  of  Ww  syringe  assum**s  tht*  same  pus  it  ion,  us  d«*Sf*ribed  aliove, 
under  first  position  of  syrinj^e.  Tlie  writer  wishes  to  emphttsize  this  partieular 
phase  of  the  technie,  so  the  npi-rator  will  avoid  irtfiltnilinjjf  tlie  spln*nnMuixillary 
ligamenl  and  interniil  jiterygoid  niusde.  If  the  barrel  of  the  syringe  is  not 
located  far  enmigh  laterally  on  the  <j|jp4»si1e  side  of  injection  to  direet  tlie 
needle  baekward  and  laterally  as  is  illustrated  in  Fig,  386,  the  needle  point 
will  not  he  in  eontaet  with  the  periosteum  of  the  aseeiuling  ramus  in  the  im- 
mediate region  of  the  inferior  dental  eanal  and  nerve.  This  one  mistake  has 
been  Ihe  eause  of  hundreds  t^f  patients  suffering  postoperative  pain  frotu  the 


f*ig.  377, — niuatralttig  tirst  position  of  syringe  fur  Liluckiug  *''«  fnferinr  dcnlaUl  in  glial  ncrve»*  A|v 
[>ro>tiiiiaitr  dc}j(h  of  riccitle  it  S  niilliiud^ri.  Puint  of  tict-illr  in  lottlacl  will*  thr  |ieriostetini  covering  in- 
fernal ubiiijue  tine,     (See  Pig*  J76.> 


solnlioJi  whirh  was  nnt  iiijefted  pinprrly,  ainl  thr  writer  is  piisittve  that  if 
the  teefinie  is  followed,  as  here  giv<*n.  111  He,  if  any,  postoperative  pain  will  he 
experienced  from  this  eanse.  The  operator  may  feel  sure  ihat  the  needle  is 
not  liK*ated  in  the  sphenouiandilutlnr  ligamrnt  (»r  the  internal  pterygoid  miisele 
when  he  deteets  that  the  needle  VH>iHt  is  in  etniiaet  with  the  jieriosteum,  as  is 
iHustrati'd  in  Fig.  *J86.  With  thr  iiredh'  in  tlds  jHisition  the  jjoint  is  loeated 
from  srven  to  ten  millimeters  to  tin*  lateral  of  the  spln'mttnandibular  ligatnent 
and  internal  pterygoid  najst-li-,  and  wlieii  the  solution  is  injected,  very  little 
will  permeate  these  structures.  The  lateral  surface  fd'  tfic  sph*'ni»mandih- 
ular    liguraent,    the    internal    pterygoid    nnisclc,    and    the    inner    surface    of 
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the  ascending  ramus  form  two  triangles.  One  of  these  triangles  has  its  base 
located  anteriorly,  with  its  apex  posteriorly,  while  the  other  has  its  base  su- 
periorly with  its  apex  inferiorly.  Therefore,  the  deeper  the  needle  is  in- 
serted into  the  first  triangle  above  mentioned,  with  its  base  h)eated  anteriorly, 
the    nearer    it    approaches    the    sphenomandibular    ligament    and    internal 


rig,  6/ a. — rirst  positiun  ot  syringe  tor  hlocknig  the  interior  clentaMingual  nerves.  Point  of  neetlle 
in  contact  with  periosteum  covering  internal  obli(juc   line  at  approximate  depth   of   5   millimeters. 

I,  External  oblique  line;  2,  retromolar  triangle;  3,  internal  ol)li(iue  line;  4,  lingual  nerve;  5,  in- 
ferior dental  nerve;  6,  cross  section   ramus  of  mandible. 

pterygoid  muscle.  The  average  distance  between  the  internal  oblique  line 
and  the  lateral  surface  of  the  anterior  margin  of  the  internal  pterygoid  mus- 
cle is  15  mm.;  the  average  distance  between  the  inferior  dental  foramen  and 
the  lateral  portion  of  the  sphenomaxillary  ligament  is  8  mm.;  the  average 
distance  between  the  inner  surface  of  the  ramus  and  internal  pterygoid  muscle 
in  the  region  V2  ^"i-  posterior  to  the  inferior  dental  nerve  is  from  5  to  6  mm. 
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After  the  syringe  is  changed  from  Position  2  to  Position  3,  the  needle  is 
advanced  into  the  tissue  posteriorly  and  laterally  1  cm.  which  makes  an  ap- 
proximate total  depth  of  2  cm.  and  the  syringe  is  worked  back  and  forth  through 
a  distance  of  2  mm.  and  at  the  same  time  carrying  it  laterally  until  the  point 
of  the  needle  is  detected  in  contact  with  the  periosteum  covering  the  inner 


JK.   379.    -Diagrammatic  t  ross  scctinn  one  centimeter  al)ove  the  occlusal   plane  of  lower  teeth  showing  the 
lirst,  sccuiid  and  third  positions  uf  syringe  and  needle  for  blocking  the  inferior  dental -lingual   nerves. 
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surface  of  the  ramus.  After  this  has  been  accomplished,  the  operator  is  positive 
that  the  solution  will  be  injected  in  close  contact  with  the  inferior  dental  nerve. 
Fig.  386  shows  the  point  of  the  needle  located  between  the  inferior  dental  nerve 
and  periosteum  which  is  the  correct  location  to  inject  the  solution. 

The  Depth  of  Needle. — It  can  be  said  that  the  average  distance  which  the 
needle  is  inserted  is  1  cm.  to  block  the  lingual  nerve  and  2  cm.  to  block  the  in- 
ferior dental.    However,  in  some  eases,  as  with  a  large  individual,  the  total 
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Fig.    380. — Second   position   of   syringe   for  blocking   inferior   dentnl    nerve. 

deptli  for  the  inferior  dental  may  be  from  28  to  25  mm.,  while  with  a  child  or  an 
individual  witli  a  small  jaw,  the  total  depth  may  vary  from  12  to  16  mm.  After 
makinjj:  thousands  of  injections  the  autlior  is  of  the  opinion  that  the  average 
depth  for  the  lingual  nerve  is  1  em.,  and  the  inferior  dental  nerve  2  em.  It  is 
very  helpful  to  the  operator  to  know  the  api)r()ximate  distance  to  insert  the 
needle,  and  when  he  uses  needles  of  known  length  he  always  has  a  cheek  upon 
his  teehnic,  and  encounters  very  few  failures. 
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RECAPITULATION  OF  THE  VARIOUS  DEPTHS  OF  NEEDLE  WHILE 
BLOCKINa  THE  INFERIOR  DENTO-UNOUAL  NERVES 

1.  Approximate  depth  from  puncture  point  to  internal  oblique  line  is 
5  mm.     (See  Position  1  in  Figs.  378  and  379.) 

2.  From  internal  oblique  line  to  lingual  nerve  is  approximately  5  mm., 
whicli  makes  a  total  of  1  em.  from  puncture  of  mucosa.  (See  Position  2  in  Figs. 
379  and  382.) 

3.  From  lingual  nerve  to  inferior  dental  nerve  is  approximately  one  cen- 
timeter.    (See  Fig.  378.) 


Fig.   381. — Second   position   of   syringe   tor   blocking   inferior   dental   nerve. 

4.  Total  approximate  depth  of  needle  in  tissue  while  blocking  the  in- 
ferior dental  nerve  is  2  em.     (See  Fig.  387.) 

5.  The  needle  employed  is  30  mm.  in  length,  therefore  1  cm.  will  remain 
exterior  to  the  surface.     (See  Figs.  379  and  386.) 

Injection  of  Solution. — As  a  rule,  no  solution  is  injected  during  the  first 
position  of  the  syringe,  that  is,  while  the  needle  is  being  advanced  into  the 
mucous  membrane  towards  the  internal  oblicpie  line,  unless  the  patient  is  hyper- 
sensitive.   As  has  been  stated  several  times  in  the  text,  it  is  always  permissible 
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Fir.  382. -Second  position  of  syrinRC  for  blocking  the  lingual  nerve.  Needle  point  in  contact  with 
linRual   nerve.     Approximate  depth  of  needle  is  1   centimeter. 

1,  Kxtrrnal  oblique  line;  2,  retromolar  triangle:  3,  internal  oblique  line;  4,  lingual  nerve;  5,  infe- 
rior dental  nerve;  6,  cronji  section  .sphenomaxillary  liKanicnt;  7,  cross  st-ction  internal  pterygoid  muscle; 
8.   crobs   section   of   ascending  ramus. 
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to  inject,  tlie  solution  regardless  of  the  point  of  the  needle  if  the  patient  ex- 
periejices  pain.  However,  it  is  seldtim  that  any  appreciable  pain  is  experieneed 
by  the  patient  while  advancing  the  needle  into  the  tissues  hi  the  rej^ioii  of  the 
linffiial  and  inferior  dental  nerves.  The  syrinj^e  is  filled  with  2lv,  niils  of  solu- 
tion, V2  mil  is  injected  fur  the  Unequal  nerve,  and  1%  to  2  mils  for  the  inferior 
dental  nerve.  The  solution  should  never  be  injected  faster  than  one  minim 
per  second  thus  giving  the  delicate  connective  tissue  in  the  region  of  the  nerve 
branches  ample  time  to  accommodate  itself  to  the  presence  of  the  solution 
and  to  prevent  the  so-called  ** ballooning''  of  the  tissue,  which  would  result  in 
injury,  causing  postoperative  pain. 


^ 


yig.    3ll«^ — Second    l>asitk>Ti    cjf    syriuge    for    blockinR    Jingital    ivt-rvr.      ,\;[''m    tr.Mi.     .lr|jlli    of    n«Hlc    is    1 

cenliwielcr.      (Sec   Fig.   $$2,) 


Technic  of  Injection — Left  Side* — The  teehnie  is  similar  in  tba!  already 
described  for  blocking  the  right  inferifir  dentndinguid  nerves,  with  the  ex- 
eeption  of  the  following  points  nf  difference:  Locate  the  external  and  inter* 
nal  oblique  lines,  retromolar  triangle  wiih  tbt*  right  index  finger;  In^ld  the 
syringe  in  the  left  hand  during  Position  1  only.  Then,  if  desired,  tsjUc  llic 
syringe  in  the  right  haml  and  place  the  right  nrni  arMuml  the  ]iatienl's  head, 
distrndiug  ihi*  ebcek,  cir.  (Sec  Fig.  :itMi.)  The  syringe  is  held  in  tlie  left 
linnd  at  (he  start  because  the  fiehl  is  easily  seen  when  the  right  haud  is  dis- 
tending  the  cheek.     In  must  cases  the  authtn*  adjusts  the  syringe  to  the  three 


Fig.   384, — Third   tm^itiun   of  syringe   for  blocking  ihc  inferior  dental    nerve.      (Sec    Fig.   386.) 


sphenomaxillary  ligament  uv  int(*niHi  ]>lt*ry^uiil  tiiusi*1i\  Caul  ion  should  be  ex- 
ercised not  to  advance  Ifie  oordh'  to  a  ^^reater  driith  than  1  enu  for  injeetin^ 
tlie  h'lifruHl  nerve,  as  if  this  fs  done,  Fi*^.  1^07  shows  what  wimld  liapt^eii.  The 
needle  would  enter  1h<*  internal  pterygoid  nrusele  or  U|jjauieut,  and  the  in- 
jection  of  solution  at  this  point  uiay  eause  postoperative  pain.  The  depth  of 
the  needlf  varies  slist^ldly  in  ditTererd  individuals,  and  if  tin*  (Operator  is  faniil- 
r  with  the  position  of  the  nerves  in  tlie  iiveray:e  ease,  it  shoidd  not  he  difficult 
him  to  apply  the  technic  to  various  cases.    Many  operators  have  failed  to 
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produce  anesthesia  of  the  inferior  dental  nerve  because  the  needle  was  inserted 
too  far  posteriorly  and  the  solution  injected  posterior  to  the  dental  nerve 
as  illustrated  in  Fig.  398.  The  bevel  of  the  needle,  which  is  indicated  by  the 
blank  side  of  the  hub,  should  be  toward  the  periosteum,  thus  preventing  the 
point  from  becoming  engaged  beneath  the  periosteum. 

Care  should  be  taken  not  to  force  the  needle  beneath  the  periosteum 
when  it  strikes  the  anterior  aspect  of  the  inner  oblique  line.  After  some 
experience  the  operator  will  develop  a  touch  which  is  very  valuable  to  him 
in  detecting  the  instant  the  needle  point  strikes  the  internal  oblique  line  in 


Fig.    385. —  Lateral    view    of    lu-rtlle    for    blocking    the    inferior    dental    nerve    while    syringe    is    in    position 
three  at  a  level  of    1   centimeter  above   occlusal  plane  of  lower   teeth. 


Position  1  and  the  region  of  the  inferior  dental  foramen  in  Position  3.  While 
advancing  the  needle,  should  any  resistance  ])e  detected,  which  is  in  most 
cases  due  to  its  being  forced  beneath  the  periosteum,  the  needle  should  never 
be  advanced  farther,  as  such  a  procedure  will  force  the  periosteum  from  the 
bone,  and  may  result  in  postoperative  complications.  There  is  also  danger  of 
breaking  the  needle.  (See  Fig.  'M)\).)  If  any  resistance  is  experienced,  the 
needle  should  !)(»  withdrawn,  its  direction  slightly  changed,  and  then  ad- 
vanced in  accordance  with  the  technic  given. 
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Wliilo  the  solution  is  htMiijr  injected  in  thr  iv*rion  of  th<'  inferior  dental 
nerve,  the  needle  should  be  moved  hnek  and  forth  at  least  2  mm.,  so  as  to 
facilitate  the  diseharj^in}?  of  the  solution.  In  s(une  eases  the  bevel  is  in  elose 
contaet  with  the  periosteum,  and  considerable  pr<*ssure  is  recjuired  to  dis- 
eharjre   the  soluticui   from   the   syrinjre,   if  the   necMlIe   is   held   perfectly   still; 


Vxti  .^K<».  — Wft  sprtiiiK'H  ilhistratinK  thin!  iiii>itii.ii  fif  syriiiKr  t«ir  hlmkiiiK  thr  inft-rior  ifriital 
firrvr.  Ni'r«ili-  (ii)itit  in  rontact  with  iiiiinsttuni  and  iiil'moi  iltinal  mr\i-.  Aj.]  nixiiiinli-  ilt-iith  i»f  ih-mII.- 
in  1  cfiitiini  trrs. 

1.  Kxtrrnal  nlilicnir  Iiiir:  1,  n-tr.HiH.lar  triaiiKl'-;  3.  itm-iiial  (iMiipH-  liiii-;  4.  liiiKual  inrvi-;  S.  infe- 
rior   <|riital   nrrvo;   /..   tn.ss  sntinn   i.l    iiiti-rual   j.tri  >■«..!. I    ihumIi-:    7.   ii.i-!»   si»li..ti    nt"   asntnliKK   ranujs. 

therefore,  slifrht  movement  <d*  tlh'  nei'dh'  in  an  anlrrior-posterior  diri»etion 
jrreatly  aids  in  emptyinjr  the  .syrin«re.  Tlu'  needle  should  ru'ver  be  inserted  to 
the  hub,  but  insteaci,  at  least  I  em.  should  br  left  external  to  the  tissue,  and 
if  the  n<*edle  should  break  at  the  hub,  it  ean  be  easilv  removed. 
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The  Plane  or  Level  to  Insert  the  Needle. — In  the  middle-aged  patient  the 
needle  is  extended  backward  at  a  point  1  em.  above  and  parallel  to  the  occlusal 
plane  of  the  lower  teeth.  (See  Figs.  400  and  403.)  With  the  child  or  a  patient 
advanced  in  years,  the  barrel  of  the  syringe  is  elevated  slightly,  and  the  needle 
is  directed  downward.     (See  Figs.  401,  402,  and  404.) 

The  LingiQa. — The  lingula  is  a  spicule  of  bone  which  is  located  anteriorly 
and  superiorly  to  the  opening  of  the  inferior  dental  canal.  (See  Fig.  407.) 
This  bony  prominence  is  situated  anteriorly  to  the  inferior  dental  nerve,  vein 
and  artery.  In  some  individuals  the  lingual  is  quite  large  and  may  interfere 
with  the  advancement  of  the  needle  in  the  region  of  the  periosteum  covering 


^ 


FiK.  3S7. — Third  position  of  syringe  for  blocking  inferior  dental  nerve.  Point  of  needle  is  in  con- 
tact with  |>eriostcum  and  near  inferior  dental  nerve.  Api»roximate  depth  of  needle  is  2  centimeters.  (See 
Fig.    386.) 


the  ascending  ramus  just  before  the  inferior  dental  nerve  enters  the  canal, 
at  which  point  the  solution  is  injected.  While  the  needle  is  being  advanced, 
as  illustrated  in  Position  3  (see  Fig.  386),  if  this  bony  prominence  is  large,  the 
needle  may  come  in  contact  with  its  anterior  portion.  If  this  is  encountered 
the  needle  should  be  slightly  elevated  so  as  to  extend  its  point  above  the  lingula. 
The  Inferior  Dental  Artery  and  Vein. — The  inferior  dental  artery  and 
vein  are  in  most  cases  located  to  the  distal  of  the  inferior  dental  nerve, 
are  protected  anteriorly  by  the  lingula  and  nerve,  and  are  surrounded  by 
connective  tissue  and  pass  into  the  inferior  dental  canal.     (See  Figs.  405  and 
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406.)  //  a  straight  needle  which  has  a  short,  sharp  bevel  is  employed,  it  is  ex- 
ceedingly difficult  to  puncture  an  artery  as  an  artery  is  elastic  and  is  surrounded 
by  loose,  connective  tissue,  and  has  a  tendency  to  pass  to  one  side  or  the  other. 
After  extended  experience  the  author  has  not,  to  his  knowledge,  ever  punctured 
the  inferior  dental  artery  or  vein,-  and  is  sure  that  no  difficulty  will  be  encoun- 
tered, provided  the  bevel  of  the  needle  is  in  contact  with  the  periosteum  lateral 


Fig.  388. — Anatomical  drawing  illustrating  the  second  ai:J  third  iA»siti<)ns  ot  springe  for  blocking 
the  inferior  dental-lingual  nerves. 

A.  Second    position — needle    point    in    contact    with    lingual    nt-rvc. 

R.  Third    position-- -needle   point    in   contact    with    periosteum    ancl    inferiur   dental    nerve. 

1,  Cut  portion  niasseter  muscle — turned  up;  2,  mandibular  nerve:  3,  long  buccal  nerve;  4,  lingual 
nerve;  5,  inferior  dental  nerve;  (■>,  internal  |)terygoid  muscle;  7,  cro-^s  seetion  ascendii-g  ramus;  8,  external 
surface  ascending  ramus;   9,   lower  third   molar;    10,   masseter   inii.;<  k- — eut. 


to  the  opening  of  the  inferior  dental  eanal^  as  is  shown  in  Position  3  as  il- 
lustrated in  Figs.  379  and  38G. 

The  Pterygomandibular  Region.— The  pterygoniandi])ular  region  is 
bounded  mesially  by  the  lateral  surfaces  of  the  sphononiaxillary  ligament  and 
internal  pterygoid  muscle,  and  laterally  by  the  medial  surface  of  the  ascend- 
ing ramus.     (See  Fig.  379.)     In  a  way  two  triangles  are  formed,  one  of  which 
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has  its  base  upward  and  apex  downward,  while  the  other  has  its  base  ante- 
riorly with  its  apex  posteriorly.  Therefore,  the  lateral  surface  of  the  spheno- 
maxillary ligament  and  the  internal  pterygoid  muscle  is  located  nearer  the  as- 
cending ramus  posteriorly  than  it  is  anteriorly ;  when  the  needle  is  inserted  into 


rijf,  389. — Anatomical  drawing  illustrating  ihc  first,  second  and  third  positions  of  needle  for  block- 
ing the  inferior  dental-Iingiial  nerves. 

1.  First  position  of  needle — needle  point  is  in  contact  with  periosteum  covering  internal  oblique 
line;  2,  second  position  of  needle  -needle  point  near  lingual  nerve;  3,  third  position  of  needle — needle 
point  situated  near  inferior  dental  nerve;  4,  ascending  ramus;  5,  lingual  nerve;  6,  inferior  dental  nerve; 
/,  long  buccal  nerve;  8,  third  or  mandibular  division;  9,  inferior  dental  foramen;  10,  internal  pterygoid 
muscle  (cut);  11,  epiglottis;  12,  trAchca;  13,  esojihaKus;  14,  median  section  of  tongue;  15,  section  of  man- 
dible in  median  line;  Id,  cheek;  17,  anterior  palatine  canal;  18,  section  of  palate  bone  at  median  line; 
19,  inferuir  turbinate  bone;  JO,  middle  meatus;  21,  middle  turbinate  bone;  22,  superior  meatus;  23,  supe- 
rior turbinate  bone;  24,  soft  palate  in  median  line;  25,  sphenoid  bone;  26,  cerebellum;  27,  spinal  cord; 
28,  cervical   vertebra. 


the  region  of  the  inferior  dental  nerve,  the  operator  must  not  lose  sight  of  this 
fact.  A  cross  section  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower 
teeth  is  illustrated  in  Fig.  879.  The  soluti(ui  is  injected  at  this  level.  The 
contents   of  the  pterygomandibular  region   are   the   inferior   dental   nerve, 


Hrtery  a 

tissues.  Th(\se  loose  roniiectivo  and  iiilipose  tissues  readily  absorb  the  sn- 
Intinii  when  injeeled  fnr  the  linj^ual  and  interior  dental  bloek.  It  is  in  the 
plerygoHiandibular  regioii  that  tlie  s<>lution  is  iiijeeteil,  and  not  beneath  the 
periosteuni  or  into  the  sphenomaxillary  ligament  or  internal  pterygoid  mnst*lt». 
(See  Fig,  4070 

Location  of  the  Internal  Oblique  Line  of  the  Ascending  Eamus.— The  \o- 
eation  of  the  internal  oblique  line  is  rather  misleading  to  many  operators 
and  the  misjudj^ing  of  its  location  has  been  the  result  of  many  failures  in 
the  blocking  of  the  inferior  dentolingual   nerves.     During  the  author's   ex- 


Fig.    iVO. — tocdting  the  externa]    ami   inttrnal   -jilili^iiiit   line*  and    riL'lromolar    fossa   with    tip   of   rtglit    index 

tinger  on  left  side. 


I 


perience  he  has  in  a  number  of  eases  observed  the  operator  starting  the 
needle  at  a  point  too  near  the  median  line,  instead  of  that  illustrated  in 
Figs.  375  and  376,  while  the  sjTinge  is  in  the  first  position.  The  exact  loca- 
tion of  the  internal  obliiine  line  must  be  deterniined  by  eareful  palpation,  and 
it  is  highly  important  that  it  be  loeated  l>efore  nuiking  the  initial  puneture. 
The  prominence  of  this  bony  landmark  varies  a  great  deal  with  different  in- 
dividuals, in  some  of  whom  it  is  almost  missing,  while  in  others  it  is  well 
developed  even  to  the  extent  that  it  may  give  the  operator  some  diUfieiiity  in 
advaneing  the  needle.  In  ease  it  is  extremely  prominent,  the  needle  ninst  be 
carried  more  medially. 


I 
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Without  reviewing  their  osteology,  most  operators  are  under  the  impres- 
sion that  the  anterior  portion  of  the  internal  oblique  line  is  located  directly 
posterior  to  the  lower  third  molar,  but  if  the  osteology  is  studied,  it  will  be 
found  that  the  internal  oblique  line  is  located  laterally  to  an  anteroposterior 
line  drawn  along  the  buccal  surfaces  of  the  lower  teeth.  (See  Fig.  379.)  In 
many  instances  the  author  has  been  told  by  those  observing  the  technic,  that 
they  were  surprised  to  see  how  far  laterally  the  needle  was  inserted  into  the 
tissue,  or  that  they  were  under  the  impression  that  the  point  of  the  needle  was 
inserted  into  the  mucosa  directly  posterior  to  the  lower  third  molar.  This 
common  mistake  can  not  be  emphasized  too  strongly,  as  many  operators  have 


Fig.    391.- -Illustrating   first    position    of    syringe    for    blocking    inferior    dental-lingual    nerves    on    left    side. 
The  point  of  needle  is  in  contact   with  the   periosteum  covering  internal   oblique   line. 


inserted  the  needle  too  far  lingually  to  the  internal  oblicjue  line,  which  has 
resulted  in  infiltrating  the  internal  pterygoid  muscle,  sphenomaxillary  liga- 
ment, thus  enusing  |)ostoperative  pain.  If  the  solution  is  injected  in  ac- 
cordance with  Positions  2  and  J]  the  muscle  and  ligament  will  not  be  infiltrated, 
and  no  discomfort  will  follow  the  injection. 

Postoperative  Pain  Caused  by  Improperly  Injected  Solution. — It  is  well 
to  remember  that  the  delicate  tissues  which  fill  the  pterygomandibular  region 
ar(»  very  sensitivt*  and  n^spond  to  the  slightest  trauma;  also,  that  infiltration  of 
the   pterygoid   muscle  or  sphenomaxillary    ligament,   will    cause   postoperative 


562 


HLOCK    anesthesia    AXD    ALLIt:[>   SUBJECTS 


diseonifort  or  pain,  from  the  taut  lliat  tlie  internal  p1»*ryj?oi(l  tnuscle  is  con- 
stantly uudertjni!!*?  coiitrai?tioii  and  relaxation  dnring  the  movement  of  the 
mandible  whilo  tnlkiii*?  or  mastrcatinp:.  A  patir*nt  will  notice  any  slight  de- 
viation from  the  norintd  more  readily  in  this  rey^iou  than  in  any  other 
hy  the  blaek  m^^thod.  The  reastni  for  this  is  that  the  tissnes  are  Hiis- 
eeptihle  to  trannia.  <»rrat  importance  mnst  also  he  atta<*h<'d  to  the  fai*t 
that  the  solntitin  shonld  hr  iiije<*1ed  while  the  point  of  the  needle  is  lo- 
cated near  the  periostemu  in  Ihe  re*i:ioii  of  the  inferior  dental  foramen:  tlie 
sohition  slionld  he  slouly  injected  lUid  he  near  hody  temprralnre.     If  the  op- 


Fijf,  392.-'l]liifttr;ilifiK  first  jmMhmi  of  i^y ringer  for  lilocking  ih*-  itiffrutr  ticiitaMinitLial  nerves  on  left 
lidc.  Approximalc  dcjiith  of  ncjctjlf  is  5  mil limcf tens;  net-tlk'  point  id  contact  with  jicriijalcum  covering 
irHcrna!   ob!tc|tic   Hue. 

erator  questions  the  iiecesnity  of  these  faelurs,  he  can  (piickly  and  readily 
prove  their  worth  by  bhudcin^j:  both  the  ri^ht  nml  left  sides  of  the  jaw  of  the 
same  patient.  For  example,  on  ttn'  rii?ht  side,  inject  the  sohition  in  a  manner, 
as  outlined  above,  while  <ni  the  left  side  inject  a  s(^Intion  that  is  extremely 
hot  or  eold,  or  a  solntictn  whi<'h  is  not  isot*tnie,  or,  one  whieli  does  rnd  con- 
fonn  to  the  laws  and  prineiples  as  driven  on  pa;j:e.s  ;J42,  :]5M,  and  *]5U  or  inject  tlie 
solution  too  rapidly,  infiltratijig  the  sphenomaxillary  li^anu^nt  or  the  iiiterniil 
pterygoid  muscle.  If  this  snnph*  test  is  nuide  by  the  operatcu".  the  result  will 
be  conclusive  evident*e  rd'  the  nrcd  of  etniforniin^;  lo  every  detail  of  the  teehidc. 
The  patient  will  be  the  Ijest  jud^^e  as  to  live  result  and  will  experience  post- 
operative discomfort  on  the  Itd'l  side,  wlneh  was  improperly  injected. 
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Curved  Needle  Oontraindicated. — A  curved  needle  is  contraindieated  for 
bloekinj?  any  deep  nerve  })raneh,  for  the  reason  that  it  is  impossible  to  know 
the  exact  location  of  the  point  when  it  is  concealed  from  view  in  the  tissues. 
JNIatas  and  Allen  called  attention  to  this  fact  several  years  ajjfo,  and  stated 
that  it  was  contraindieated  and  danjrerous,  inasmuch  as  the  location  of  the  point 
of  the  needle  is  lost,  and  there  was  jrreater  probability  of  puncturing  a  blood 
vessel.     There  is  nothing  to  be  gained  by  using  a  bent  or  curved  needle  as 
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it?.   3V3.-    ninstratiiiK  stcoiul   p<  sitifni   of   syriiiKv   for   bl'ickiiiK   linpiial    lurvc   on    left    side.      I'oint   of   needle 
is    located   ap|»roxiniately    5    niilhincterj*    nietlioposteriorly    to    internal    ohIi<|ue    line. 


it  is  impossible  to  insert  a  curved  needle  between  muscles — a  fact  well  known 
to  those  who  understand  anatomy. 

Time  to  Wait  for  Anesthesia. — In  the  avenige  case  ten  to  twenty  minutes 
should  ela|)sc  for  profound  anesthesia  following  the  inferior  dentolingual  in- 
jection, the  average  time  being  fifteen  minutes.  The  author  has,  in  nuiny  cases, 
been  able  to  extract  teeth  or  perform  othtM*  oral  o])erations  within  seven  min- 
utes following  the  inferior  dentolingual  inje<-tion.  The  time  to  wait  for  anes- 
thesia de|)en(ls  on  the  four  factors  given  on  page  19(),  and  the  reader  is  re- 


Fig;    395, — IlluslfiilinK    ihinl    pojiitiofi    of    syripRe    for    bliickiitg    iitfcdur    denial    nerve    on    left    side. 
Puint  of  needle  ik  in  coniact  with  periosteum  aear  inferiur  dfiiial  foramen. 
1,  Inferior  dirninl  foramen. 
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has  its  l)ase  upward  and  apex  downiward,  while  the  other  has  its  base  ante- 
riorly with  its  apex  posteriorly.  Therefore,  the  lateral  surface  of  the  spheno- 
maxillary ligament  and  the  internal  pterj-goid  muscle  is  located  nearer  the  as- 
cending ramus  posteriorly  than  it  is  anteriorly ;  when  the  needle  is  inserted  into 


Fig.  389. — Anatomical  drawing  illustrating  the  first,  second   and  third  positions  of   needle  for  block- 
ing the  inferior  dental-lingual  nerves. 

1.    First    position    of   needle — needle    point    is   in    contact    with    periosteum    covering   internal    oblique 
line;   2,   second   position   of   needle — needle   point    near   lingual    nerve;    3,    third   position   of   needle — needle 

rint  situated  near  inferior  dental  nerve;  4,  ascending  ramus;  5,  lingual  nerve;  6,  inferior  dental  nerve; 
,  long  buccal  nerve;  8,  third  or  mandibular  division;  9,  inferior  dental  foramen;  10,  internal  pterygoid 
muscle  (cut);  11.  epiglottis;  12,  tn^chca;  13,  esophagus;  14,  median  section  of  tongue:  15,  section  of  man- 
dible in  median  line;  16,  check;  17,  anterior  palatine  canal;  18,  section  of  palate  bone  at  median  line; 
19,  inferior  turbinate  bone;  20,  middle  meatus;  21,  middle  turbinate  bone;  22,  sui>erior  meatus;  23,  supe- 
rior turbinate  bone;  24,  soft  palate  in  median  line;  25,  sphenoid  bone;  26,  cerebellum;  27,  spinal  cord; 
28,  cervical  vertebra. 


the  region  of  tlie  inferior  dental  nerve,  the  operator  must  not  lose  sight  of  this 
fact.  A  cross  section  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower 
teeth  is  illustrated  in  Fig.  379.  The  solution  is  injected  at  this  level.  The 
contents  of  the  pterygomandibular   region   are   the   inferior   dental   nerve, 


Fig.  39?,  nUisiranng  incurrt-a  position  o''"  needle  fuMawir-if  Ihc  !Vcrof»t1  jiM^ihuii  of  synnge  tor 
litucking  thi  lijiRital  nerve,  Nolt  point  of  nectjile  in  cortt&dt  witb  ftp liieiiom axillary  ligament  jind  near  in- 
ternal ptrrygrj-d   ninsclr. 

U  KxierriAJ  obliinie  line;  J,  rclrenjolar  trittn^lrr  ^,  infernal  oblitjiic  linr;  4,  lin^inl  nrrvr;  5.  cross 
section  of  internal  |>tcryift)i{l  niiisciv;  u,  inferior  Henial  ncrvr;  ?♦  cm**  aection  of  iiphenomandibular  liga- 
meni;  8,  cross  section  of  ramus  of  mandible;  5,  oral  tnjcui^s  mtmbrane. 


Fig.  39H.  M]ki^ti;itin^r  wronfi  pitsition  of  ncwUe  which  \%  uiscrtcd  posterior  to  inferior  dental  iicrvc 
mt  tUc  «Lniit|i|ftl'>n  of  Uic  third  position. 

I,  Internal  t4ih<|;«r  line;  2,  iiifrrior  dcnUl  nerve;  «1,  Imgujil  ucrvrj  -I,  trrosj  auction  ititernal  plery- 
gold  muack-;  5,  crtias  »rcliun  Apbrnomandtbular  ligament;  6,  cro39  section  of  ramus  of  mandible;  7,  hub 
of   needle    inilK^ddcd    in    mucuii-i    montbraric. 


iiieiiilicrrd  I  lint  I  he  iiitVridr  ileiital  mnl  liiiy:ual  norves  ari^  of  cnasiderable 
sixe,  and  a  suffi<*iPMf  l<»nj^th  td*  time  must  Ire  allowed  for  the  solution  |o 
reach  the  i^entrwl  nerve  fibers  and  anesth**lize  tht'in.  The  oiMjrator  should 
never  bo  guilty  of  forenig  a  bur  into  the   pulp  ehamber  of  a  tooth  which 
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Via.  J^^'>.^I1lu*irahTiK  what  may  liap|icMi  if  the  tiecclic  \s  ad^^anced  bcficati]  ihe  periosteum  covering 
the  internal  obh«i|ue  line.  The  needle  would  bend  as  the  syrinRe  »»  changed  frcnn  siccond  lo  third  posi- 
tions  and    may    pierce   the   aphenomaxillary    ligamrm    and    cnlcr    the   internal    pterygoid    muscle. 

!^  External  oblique  line;  2,  internal  oblique  line;  J,  Ungual  nerve;  4.  jiection  of  internal  |»trrygoifl 
muBck;  5,  section  of  spbenofnandibular  ligament;  6,  inferior  dental  tierv^e;   7,  oral  mucoui  nictnbranc. 
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contains  a  live  pulp,  or  to  extract  a  tooth  unless  he  is  absolutely  sure 
that  the  part  is  thoroughly  anesthetized.  The  average  time  to  wait  for  an- 
esthesia of  the  inferior  dental  nerve  is  fifteen  minutes,  but  when  we  con- 
sider the  profound  anesthesia  which  is  secured,  and  the  great  amount  of 
good  that  we  are  rendering  our  patients,  not  only  from  the  fact  that  they  ap- 


FiR.  ^(M).— Illustrating  the  relation  of  the  needle  to  the  occlusal  plane  of  lower  teeth  for  blocking 
inferior  <ieiital  nerve.  The  needle  is  extended  backward  on  a  plane  1  centimeter  above  and  parallel  to 
(Hchisal  surface  of  lower  teeth. 


Fig.  401, —  Mandible  of  an  infant. 


402.—  Mandible   of  a  child   tive   years  old   showing  direction  of   needle   in   l)locking   the  inferior   dental 

nerve. 


predate  dental  services  free  from  pain,  but  from  the  fact  that  the  operator 
can  render  a  much  better  service  to  his  patient  for  all  classes  of  operative 
work,  be  it  cavity  preparation,  pulp  removal,  extraction  of  teeth  or  other  oral 
operations.  We  are,  therefore,  justified  and  are  well  repaid  in  waiting  a  few 
minutes  for  profound  anesthesia  to  take  place,  and  last,  but  not  least,  the 
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406.)  If  a  straight  needle  which  has  a  short,  sharp  bevel  is  employed,  it  is  ex- 
ceedingly  difficult  to  puncture  an  artery  as  an  artery  is  eUi^tic  and  is  surrounded 
hy  loose,  connective  tissue,  and  has  a  tendency  to  pass  to  one  side  or  the  other. 
After  extended  experience  the  author  has  not,  to  his  knowledge,  ever  punctured 
the  inferior  dental  artery  or  vein,'  and  is  sure  that  no  difficulty  will  be  encoun- 
tered, provided  the  bevel  of  the  needle  is  in  contact  with  the  periosteum  lateral 


Fig.  388. — Anatomical  drawing  illustrating  the  second  and  iliir.l  positions  ol  springe  for  blocking 
the  inferior  dental-lingual  nerves. 

A.  Second    position — needle    point    in    contact    with    lingual    nerve. 

H.  Third   position — needle   point    in   contact    with   pcriostcinn   and    inferior  dental    nerve. 

1,  Cut  portion  masseter  nuiscle — turned  up;  2,  niandibidar  nerve;  3,  long  buccal  nerve;  4,  lingual 
nerve;  5,  inferior  dental  nerve;  o,  internal  pterygoid  muscle;  7,  cmss  section  ascendii.g  ni:nus;  8,  external 
surface  ascending  ramus;   9,  lower  third  molar;    10,   masseter  muscle— cut. 

to  the  opening  of  the  inferior  dental  canal,  as  is  shown  in  Position  3  as  il- 
lustrated in  t^gs.  379  and  386. 

The  Pterygomandibular  Region.^-The  pterygomandibular  region  is 
bounded  mesially  by  the  lateral  surfaces  of  the  sphenomaxillary  ligament  and 
internal  pterygoid  muscle,  and  laterally  by  the  medial  surface  of  the  ascend- 
ing ramus.     (See  Fig.  379.)     In  a  way  two  triangles  are  formed,  one  of  which 
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has  its  base  upward  and  apex  downward,  while  the  other  has  its  base  ante- 
riorly with  its  apex  posteriorly.  Therefore,  the  lateral  surface  of  the  spheno- 
maxillary ligament  and  the  internal  pterygoid  muscle  is  located  nearer  the  as- 
cending ramus  posteriorly  than  it  is  anteriorly ;  when  the  needle  is  inserted  into 


Fi|f.  389. — Anatomical  drawing  illustrating  the  first,  second  and  third  positions  of  needle  for  block- 
ing the  inferior  dental-lingual  nerves. 

1.  First  position  of  needle — needle  point  is  in  contact  with  periosteum  covering  internal  oblique 
line;  2,  second  position  of  needle — nee<lle  point  near  lingual  nerve;  3,  third  position  of  needle — needle 
point  situated  near  inferior  dental  nerve;  4,  ascending  ramus;  5,  lingual  nerve;  6,  inferior  dental  nerve; 
7,  long  buccal  nerve;  8,  third  or  mandibular  division;  9,  inferior  dental  foramen;  10,  internal  pterygoid 
muscle  (cut);  11,  epiglottis;  12,  trAchea;  13,  esophagus;  14,  median  section  of  tongue;  15,  section  of  man- 
dible in  median  line;  16,  cheek;  17,  anterior  palatine  canal;  18,  section  of  palate  bone  at  median  line; 
19,  inferior  turbinate  bone;  20,  middle  meatus;  21,  middle  turbinate  b(»ne;  22,  superior  meatus;  23,  supe- 
rior turbinate  bone;  24,  soft  palate  in  median  line;  25,  sphenoid  bone;  26,  cerebellum;  27,  spinal  cord; 
28,  cervical  vertebra. 


the  region  of  the  inferior  dental  nerve,  the  operator  must  not  lose  sight  of  this 
fact.  A  cross  section  at  a  point  1  em.  above  the  occlusal  plane  of  the  lower 
teeth  is  illustrated  in  Fig.  379.  The  solution  is  injected  at  this  level.  The 
contents  of  the  pterygomandibular   region   are   the   inferior   dental   nerve, 
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406.)  //  a  straight  needle  tvhkh  has  a  short,  sharp  bevel  is  employed,  it  is  ex- 
ceedingly difficult  to  puncture  an  artery  as  an  artery  is  elastic  and  is  surrounded 
hy  loose,  connective  tissue,  and  has  a  tendency  to  pass  to  one  side  or  the  other. 
After  extended  experience  the  author  has  not,  to  his  knowledge,  ever  punctured 
the  inferior  dental  artery  or  vein,'  and  is  sure  that  no  difficulty  will  be  encoun- 
tered, provided  the  bevel  of  the  needle  is  in  contact  with  the  periosteum  lateral 


Fig.  388. — Anatomical  drawing  illustrating  the  .second  and  tliirvl  i-wsitions  of  springe  for  blocking 
the  inferior  dental-lingual  nerves. 

A.  Second   position — needle    point    in    contact    with    lingual    ntrvc. 

B.  Third   position — needle   point   in   contact   with   pcri(.>stouni   and    inferior   dental    nerve. 

1,  Cut  portion  masseter  muscle — turned  up;  2,  mandibular  nerve;  3,  long  buccal  nerve;  4,  lingual 
nerve;  5,  inferior  dental  nerve;  o,  internal  pterygoid  muscle;  7,  cross  section  ascendir.g  ramus;  8,  external 
surface  ascending   ramus;   9,   lower  third   molar;    10,   masseter   nui.;clc     cut. 


to  the  opening  of  the  inferior  dental  canal,  as  is  shown  in  Position  3  as  il- 
lustrated in  Figs.  379  and  386. 

The  Pterygomandibular  Region. — The  pterygomandibular  region  is 
bounded  mesially  by  the  lateral  surfaces  of  the  sphenomaxillary  ligament  and 
internal  pterygoid  muscle,  and  laterally  by  the  medial  surface  of  the  ascend- 
ing ramus.     (See  Fig.  379.)     In  a  way  two  triangles  are  formed,  one  of  which 
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has  its  base  upward  and  apex  downward,  while  the  other  has  its  base  ante- 
riorly with  its  apex  posteriorly.  Therefore,  the  lateral  surface  of  the  spheno- 
maxillary ligament  and  the  internal  pterygoid  muscle  is  located  nearer  the  as- 
cending ramus  posteriorly  than  it  is  anteriorly ;  when  the  needle  is  inserted  into 


Fig.  389. — Anatomical  drawing  illustratinR  the  first,  second  and  third  positions  of  needle  for  block- 
ing the  inferior  dental-lingual  nerves. 

1.  First  position  of  needle — needle  point  is  in  contact  with  periosteum  covering  internal  oblique 
line;  2,  second  position  of  needle — needle  point  near  lingual  nerve;  3,  third  position  of  needle — needle 
point  situated  near  inferior  dental  nerve;  4,  ascending  ramus;  5,  lingual  nerve;  6,  inferior  dental  nerve; 
7,  long  buccal  nerve;  8,  third  or  mandibular  division;  9,  inferior  dental  foramen;  10,  internal  pterygoid 
muscle  (cut);  11,  epiglottis;  12,  trdchea;  13,  esoj>hagus;  14,  median  section  of  tongue;  15,  section  of  man- 
dible in  median  line;  16,  cheek;  17,  anterior  palatine  canal;  18,  section  of  palate  bone  at  median  line; 
19,  inferior  turbinate  bone;  20,  middle  meatus;  21,  middle  turbinate  bone;  22,  superior  meatus;  23,  supe- 
rior turbinate  bone;  24,  soft  palate  in  median  line;  25,  sphenoid  bone;  26,  cerebellum;  27,  spinal  cord; 
28,  cervical  vertebra. 


the  region  of  the  inferior  dental  nerve,  the  operator  must  not  lose  sight  of  this 
fact.  A  cross  section  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower 
teeth  is  illustrated  in  Fig.  379.  The  solution  is  injected  at  this  level.  The 
contents  of  the   pterygomandibular   region   are   the   inferior   dental   nerve, 
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artery  and  vein,  lingual  nerve,  artery  and  vein,  adipose  and  loose  connective 
tiHSUOH.  ThoKc  loose  connective  and  adipose  tissues  readily  absorb  the  so- 
lution when  injected  for  the  linji^ual  and  inferior  dental  block.  It  is  in  the 
pleryji^omandibular  rej^ion  that  the  solution  is  injected,  and  not  beneath  the 
perioHleuni  or  into  the  sphenomaxillary  ligament  or  internal  pterygoid  muscle. 
(See  Fig.  407.) 

Location  of  the  Internal  Oblique  Line  of  the  Ascending  Ramus. — The  lo- 
cation of  the  internal  obli(iue  line  is  rather  misleading  to  many  operators 
and  the  misjudging  of  its  location  has  been  the  result  of  many  failures  in 
the  blocking  of  the  inferior  dentolingual  nerves.     During  the  author's  ex- 


Fm!     «*^tV      LiKatiug   the  cMcrnjil   aiul   internal   oMitpir   lines   ami    rciromoUr    fossa   with    lip    of   right    index 

tiugrr  v^n  left  side. 


l>erienoe  ho  has  in  a  number  of  oases  observed  the  operator  starting  the 
notHllo  at  a  |H>int  tiH>  near  the  median  line,  instead  of  that  illustrated  in 
Figs.  J^75  and  oTli,  while  the  syringe  is  in  the  tirst  pi>sition.  The  exact  loca- 
tion of  the  internal  oblique  line  must  W  determined  by  careful  palpation,  and 
it  is  highly  im(H>rtant  that  it  l>o  liH^atod  before  nuiking  the  initial  puncture. 
The  pnmunonoe  of  this  lH>ny  landmark  varii^s  a  gn^at  deal  with  different  in- 
dividuals«  in  stune  of  whom  it  is  almost  missinsr.  while  in  others  it  is  well 
dovolo|HHl  even  to  the  extent  that  it  may  give  the  »>perator  some  difficulty  in 
advancing  the  needle.  In  ease  it  is  extremely  prominent,  tlie  neevlle  must  be 
oarritHi  more  metlially. 
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Without  reviewing  their  osteology,  most  operators  are  under  the  impres- 
sion that  the  anterior  portion  of  the  internal  oblique  line  is  located  directly 
posterior  to  the  lower  third  molar,  but  if  the  osteology  is  studied,  it  will  be 
found  that  the  internal  oblique  line  is  located  laterally  to  an  anteroposterior 
line  drawn  along  the  buccal  surfaces  of  the  lower  teeth.  (See  Fig.  379.)  In 
many  instances  the  author  has  been  told  by  those  observing  the  technic,  that 
they  were  surprised  to  see  how  far  laterally  the  needle  was  inserted  into  the 
tissue,  or  that  they  were  under  the  impression  that  the  point  of  the  needle  was 
inserted  into  the  mucosa  directly  posterior  to  the  lower  third  molar.  This 
common  mistake  can  not  be  emphasized  too  strongly,  as  many  operators  have 


Vig.    391. — Illustrating    first    position    of    syringe    for    blocking   inferior    dental-lingual    nerves    on    left    side. 
The  point  of  needle  is  in  contact  with  the  periosteum  covering  internal  oblique   line. 


inserted  the  needle  too  far  lingual ly  to  the  interiuil  oblique  line,  which  has 
resulted  in  infiltrating  the  internal  pterygoid  muscle,  sphenomaxillary  liga- 
ment, thus  causing  postoperative  pain.  If  the  solution  is  injected  in  ac- 
cordance with  Positions  2  and  \l  the  muscle  and  ligament  will  not  be  infiltrated, 
and  no  discomfort  will  follow  the  injection. 

Postoperative  Pain  Caused  by  Improperly  Injected  Solution. — It  is  well 
to  remember  that  the  delicate  tis.sues  which  fill  the  pterygomandibular  region 
are  very  sensitive  and  respond  to  the  slightest  trauma;  also,  that  infiltration  of 
the   pterygoid   muscle   or  sphenomaxillary   ligament,    will    cause   postoperative 
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discomfort  or  pain,  from  the  fact  that  the  internal  pterygoid  muscle  is  con- 
stantly undergoing  contraction  and  relaxation  during  the  movement  of  the 
mandible  while  talking  or  masticating.  A  patient  will  notice  any  slight  de- 
viation from  the  normal  more  readily  in  this  region  than  in  any  other 
by  the  block  method.  The  reason  for  this  is  that  the  tissues  are  sus- 
ceptible to  trauma.  Great  importance  must  also  be  attached  to  the  fact 
that  the  solution  should  be  injected  while  the  point  of  the  needle  is  lo- 
cated near  the  periosteum  in  the  region  of  the  inferior  dental  foramen ;  the 
solution  should  be  slowly  injected  and  be  near  body  temperature.    If  the  op- 


Fig.  392. — Illustrating  first  position  of  syringe  f»>r  blocking  tlu-  inferior  dental-lingual  nerves  on  left 
side.  Approximate  depth  of  needle  is  5  millimeters;  nee«ile  point  in  contact  with  periosteum  covering 
internal   oblique  line. 

erator  questions  the  necessity  of  these  factors,  he  can  quickly  and  readily 
prove  their  worth  by  blocking  both  the  right  and  left  sides  of  the  jaw  of  the 
same  patient.  For  example,  on  the  right  side,  inject  the  solution  in  a  manner, 
as  outlined  above,  while  on  the  left  side  inject  a  solution  that  is  extremely 
hot  or  cold,  or  a  solution  which  is  not  isotonic,  or,  one  which  does  not  con- 
form to  the  laws  and  principles  as  given  on  pages  )]42,  '^oO,  and  351,  or  inject  the 
solution  too  rapidly,  infiltrating  the  sphenomaxillary  ligament  or  the  internal 
pterygoid  muscle.  If  this  simple  test  is  made  by  the  operator,  the  result  will 
be  conclusive  evidence  of  the  need  of  conforming  to  every  detail  of  the  technie. 
The  patient  will  be  the  best  judge  as  to  the  result  and  will  experienee  post- 
operative discomfort  on  the  left  side,  which  was  improperly  injected. 
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Curved  Needle  Oontraindicated. — A  curved  needle  is  contraindieated  for 
blocking:  any  deep  nerve  branch,  for  the  reason  that  it  is  impossible  to  know 
the  exact  location  of  the  point  when  it  is  concealed  from  view  in  the  tissues. 
Matas  and  Allen  called  attention  to  this  fact  several  years  ajro,  and  stated 
that  it  was  contraindieated  and  danj^erous,  inasmuch  as  the  location  of  the  point 
of  the  needle  is  lost,  and  there  was  j^reater  probability  of  puncturing  a  blood 
vessel.     There  is  nothing  to  be  gained  by  using  a  bent  or  curved  needle  as 


ImK.   393.   -  niustratJiiK  sicond   pt  siticm   of   syriiiKe   for   blockinR  HiiRual    ncrvr   ou    left    side.      I'oitit   of   nerdle 
is   located   ai»proxiinatily   5   millimeters   medioposteriorly    to   internal    ohiique    line. 


it  is  impossible  to  insert  a  curved  needle  between  muscles — a  fact  well  known 
to  those  who  understand  anatomy. 

Time  to  Wait  for  Anesthesia. — In  the  average  case  ten  to  twenty  minutes 
should  elapse  for  profound  anesthesia  following  the  inferior  dentolingual  in- 
jection, the  average  time  being  fifteen  minutes.  The  author  has,  in  nuiny  cases, 
l)(»en  able  to  extract  \ev\\\  or  ])erf()rm  otluM-  oral  o])erations  within  seven  min- 
utes f(»llowing  the  inferior  dentolingual  in.je(*tion.  The  time  to  wait  for  anes- 
thesia depends  on  the  four  factors  given  on  page  19(>,  and  the  reader  is  re- 


Fig,    .1V4— Itlii-  -I  ;  I    riMl  ItiiMtial    ticrves   un    le-fi    M.|f 

Point   ui   nteUk   n  lucalcdl    sitdt    liuguAl   ncjvr   ni   ApitTuxuy.Aic  dc|uh  of    1    cenfinntrr. 


Fig.    ^9S. — lllustratjng    third    position    of    syringe    for    hlockini;    inferior    clciiial    nerve    on    left    sidt. 
Point  of   iierdlc  t»  m  contact  with   piriuKttuin    near    inferiur  drnral    furatnen. 
1,  Inferior  dental  foramen. 
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quested  to  review  this  part  of  the  text.    The  operation  should  never  be  started 
if  the  patient  experiences  pain. 

Little  or  no  time  should  be  lost  between  the  period  of  making  the  in- 
jection and  the  time  of  resorting  to  operative  dentistry.  If  the  injection  is 
made  as  soon  as  the  patient  is  seated  in  the  chair,  and  if  the  nature  of  the  op- 
eration is  such  as  cavity  preparation,  the  operator  may  proceed  within  a  few 
minutes  to  break  in  the  overhanging  enamel  walls  or  carefully  excavate  the 
decayed  debris.  This  part  of  the  operation  will  not  produce  pain,  even  though 
anesthesia  is  not  present,  and  by  beginning  the  operation  in  this  manner  it 
will  save  the  operator  time  while  the  anesthesia  is  becoming  deeper.  The  rub- 
ber dam  may  be  adjusted  and  all  the  preliminary  steps  accomplished  which,  of 


I'm.  396.— -IlluatratinK  third  i)0»iition  of  syringe  for  blockinR  inferior  dental  nerve  on  left  side. 
FNiint  of  needle  is  in  contact  with  periosteum  in  region  of  inferior  dental  nerve.  Approximate  depth  of 
needle   i>   2   centii.ietors. 


course,  may  be  done  immcHliately  following  the  injection.  When  block  anes- 
thesia is  employed  for  cavity  ])reparation,  treatment  of  pyorrhea  alveolaris, 
or  the  shaping  of  crowns  for  l)ridge  abutments,  profound  anesthesia  may  not  be 
necessary;  therefore,  the  operator  ran  start  operating  a  short  time  after  the 
injection  is  made,  and  as  long  as  the  patient  does  not  experience  pain  he  can 
cautiously  proceed.  The  oi)erator  may  inform  his  ])atient  that  he  will  proceed 
to  operate,  and  should  pain  be  experienced,  to  inform  him,  and  then  allow  a  few 
minutes  to  elapse  before  i)r()ceeding  with  the  operation. 


566 


nUK'K   AXESTHKSIA   AND   ALLIED   SllWECTS 


\'\k-  .^''".  Illu>tratiii,n  i'noncct  po^^ition  «>''  ■.uc-.'.U  f  >Mii\\  i:.tj  ilu-  «(..n('  iwi-itimi  i)f  >yririKc  for 
l-!otkiii.ii  tin  litiKM.'il  lUTM-.  Note  point  of  iiftMllr  in  fontuct  with  >plu  n«'iii;i\illaiy  liis'aincnt  ami  near  in- 
ternal  jiftrvffoid    niU'«i.k-. 

1.  J'iNtcn.al  ol>li(|;n.-  lini  ;  J.  r«-tr«  molar  triaii'/V  ;  .•.  inM'i'.al  <  lil-'ipiK  li;.(  :  4.  lini:-i.il  nrrvi-;  5.  cross 
.•M'ltion  of  intrrnal  |'i<r\t;oi<i  niu-clr;  -..  infi-rior  fUnial  in  r\'  ;  7.  ir-'-s  -tcii'Mi  of  ^  plKnoniandilMilar  liga- 
ment;  S.   ei(.>>>   section    of   rai:Hi>   of    niamlilile:    *•.    oral    ni;uoi^   n-i  n-.l-i  ,ii'r. 
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If  teeth  are  to  be  extracted,  or  a  pulp  is  to  be  removed,  or  some  other 
operation  of  like  nature  is  to  be  done,  profound  anesthesia  must  be  secured 
before  attempting  to  operate,  and  a  sufficient  length  of  time  must  be  given  to 
allow  the  solution  to  thoroughly  permeate  the  connective  tissue  which  sur- 
rounds the  nerve  trunk  and  the  nerve  fibers  themselves.    It  must  also  be  re- 


Fig.  398. — Illustrating  wrotiR  position  of  needle  which  is  inserted  posterior  to  inferior  dental  nerve 
at  the  completion  of  the  third  position. 

1,  Internal  oblit|ue  line;  2.  inferior  tlental  nerve;  3,  lingual  nerve;  4,  cross  s-ction  internal  ptery- 
goid muscle;  5,  cro.ss  section  sphenoniandibular  ligament;  6,  cross  section  of  ramus  of  mandible;  7,  hub 
of   nee<lle    imbedded    in    mucous    membrane. 


meml)ered  that  the  inferior  dental  and  lingual  nerves  are  of  considerable 
size,  and  a  sufficient  lengtli  of  time  must  be  allowed  for  the  solution  to 
reach  the  central  nerve  fibers  and  anesthetize  them.  The  operator  should 
never  be  guilty  of  forcing  a  bur  into  the   pulp  chamber  of  a  tooth  which 
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Vig.  399. — Illustrating  what  may  happen  if  the  needle  is  advanced  f)eneath  the  periosteum  coverinij 
the  internal  oblique  line.  The  needle  would  bend  as  the  syrinKe  is  changed  from  second  to  third  posi- 
tions and    may    pierce    the    sphenomaxillary   ligament    and    enter    the    internal    pterygoid    muscle. 

1,  Kxternal  oblique  line;  2,  internal  oblique  line;  3,  lingual  nerve;  4.  section  of  internal  pterygoid 
muscle;   5,   section  of  sphenomandibular  ligament;    6,    inferior  dental   nerve;    7,    oral   mucous  membrane. 
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contains  a  live  pulp,  or  to  extract  a  tooth  unless  he  is  absolutely  sure 
that  the  part  is  thoroughly  anesthetized.  The  average  time  to  wait  for  an- 
esthesia of  the  inferior  dental  nerve  is  fifteen  minutes,  but  when  we  con- 
sider the  profound  anesthesia  which  is  secured,  and  the  great  amount  of 
good  that  we  are  rendering  our  patients,  not  only  from  the  fact  that  they  ap- 


Fisr.  400.— Illustrating  the  relation  of  the  needle  to  the  occlusal  plane  of  lower  teeth  for  blocking 
inferior  (Icntal  nerve.  The  needle  is  extended  backward  on  a  plane  1  centimeter  above  and  parallel  to 
occlusal  surface   of  lower  teeth. 


FiK-   -tOl, — Mandible  of  an  infant. 


Fig.   402. — Mandible   of  a  child   five   years  old   showing  direction   of   needle   in   blocking   the   iiiferior   dental 

nerve. 


prcciate  dental  services  free  from  pain,  but  from  the  fact  that  the  operator 
can  render  a  much  better  service  to  his  patient  for  all  classes  of  operative 
work,  be  it  cavity  preparation,  pulp  removal,  extraction  of  teeth  or  other  oral 
operations.  We  are,  therefore,  justified  and  are  well  repaid  in  waiting  a  few 
minutes  for  ])rofound  anesthesia  to  take  place,  and  last,  but  not  least,  the 
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operator  will  save  much  time  in  completing  the  operative  work  after  the 
area  is  blocked,  in  comparison  to  the  time  required  to  operate  upon  the  teeth 
or  other  parts  involved,  which  are  not  anesthetized. 


BLOCKING  THE  INFERIOR  DENTAL  AND  UNQUAL  NERVES 

SEPARATELY 

The  lingual  nerve  is  blocked,  using  the  same  technic  as  given  under  Posi- 
tions 1  and  2  of  the  syringe.    It  is  advantageous  to  the  operator  to  allow  the 


Fig.    403.— Mandible    of    middle   age    showing    direction    of    needle    in    blocking    the    inferior    dentni    nerve. 
Needle   is  a<lvanced   backward   parallel   to  ocdnsal   surface   of   lower   teeth. 


Fig.  404. — Man<liblc  of  old  age   showing  direction  of  needle   in   blocking  the   inferior  dental   nerve. 

point  of  the  needle  to  strike  the  inner  o])li(iue  line,  as  shown  in  Fig.s.  875  and 
1^76,  and  described  under  the  first  position  of  the  syringe.  This  gives  the 
exact  location  of  the  needle.  Then  change  the  syringe  and  needle  from 
Position  1  to  Position  2,  as  illustrated  by  Figs.   880  and   o82.     From   one- 
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half  to  one  mil  of  the  solution  is  slowly  injected  in  the  region  of  the  lin- 
gual nerve,  and  in  the  average  ease  will  produce  anesthesia  within  five  to 
seven  minutes  of  the  anterior  two-thirds  of  the  tongue,  mucous  membrane  in 
the  floor  of  the  mouth,  lingual  guru  tissue  and  i)eriosteum,  as  far  anteriorly  as 
the  lingual  surfaci*  of  the  lower  cuspid  tooth.  In  many  cases  it  is  not  possible 
to  operate  anterior  to  the  cuspid,  oiu  the  lingual  side,  because  the  branches 
from  the  lingual  nerve  on  the  opposite  side  cross  the  median  line  and  supply 
the  soft  tissues  to  the  lingual  of  the  central  and  lateral.  The  branches,  over- 
lapping each  other,  are  shown  in  Figs.  98  and  99.  Blocking  the  lingual  nerve 
alone  is  an  uncommon  procedure,  as  in  most  cases  it  is  blocked  in  conjunction 
with  the  inferior  dental  nerve.  However,  in  some  cases  the  blocking  of  the 
lingual  nerve  is  advantageous,  as  for  operations  involving  the  soft  tissues  in 
the  floor  of  the  mouth,  such  as  for  the  removal  of  an  epulis,  cyst  or  ranula. 


-^*" 


l*iK.    4<l5.      IniHT    surface   of   ascctHiiuK   ramus   showiiiK   inferior   di  ntal    nerve,    artery    and    vein    cnfcr- 
injf    inferior    dental    f<tranien. 

I,    Inferior   tlental    nerve;    2,   inferior   dental   vein;    3.   inferior   dental   artery. 


Hlocking  the  inf<*rior  dental  nerve  alone  is  a  very  common  procedure, 
inasmuch  as  it  sufHices  for  operations,  siu*h  as  cavity  preparation,  pulp  re- 
moval, slia])ing  of  the  crowns  of  teeth  for  l)ridge  abutments,  or  for  any  other 
operation  which  does  not  involve  the  lingual  tissue.  The  technic  for  blocking 
the  inferior  dental  nerve,  without  the  lingual  nerve,  is  identical  with  that 
whi(*li  has  already  been  described,  with  the  exception  that  during  the  three 
niovcnicnts  of  the  syringe  the  solution  is  not  deposited  at  the  lingual  nerve. 
It  is  much  better  for  the  operator  to  carry  out  the  three  movements  of  the 
syringe,  as  already  given.  Many  operators  make  the  mistake  of  blocking  the 
lingual  nerve  along  with  the  inferior  dental  for  such  operations  as  come  under 
the   head  of  operative  dentistry,  or  for  operations  that   do  not  involve  the 
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lingual  tissue.  It  must  be  remeiiibereil  that  the  lingual  nerve  has  nothing  to 
do  with  the  nerve  supply  of  the  teeth,  lahial  or  lnn-ral  struetures,  and  when 
these  tissues  are  to  be  operated  upon,  it  is  usel»»ss  to  blo<*k  the  lingual  nerve. 

Structures  Anesthetued.— When  the  inrVrior  dental  and  linsrual  nerves 
are  blocked,  anesthesia  of  a  very  large  area  is  serured.     ;  See  below.  > 

The  Inferior  Dental  Nerve  Block;  Anesthesia  Secured.— The  bloeking  of 
the  inferior  dental  nerve  produces  anesthesia  of  the  lower  tirst  and  .second 
bicuspids,  first,  st^-nnd  and  third  lower  molars,  and  in  .10  per  cent  of  the  cases. 


Fig.    40'-.— Dissci'ttril    \\ct    ar.tto'i  iva!    sj-ccin'm    >h..-Ai:-»;    ')< 
1.    Incisive    Tnrvr>;    J.    .».    rur.fal    rcrvi*;    J.    i"fi^rt>  r    -ir-  ;.t 
6,   interior  licnTal   iirtrry:    7.    -veiMal    t'-ramen. 


the  cuspid  and  partial  anesthesia  of  thf  lateral  inriNni*.  In  addition,  the 
alveolar  proecss.  buccal  periosttMiui.  iruni  liNMic.  nim-ous  membrane  on  the 
buecal  side  as  far  anteriorly  as  the  eU'^piil.  are  ant'stlieti/ed.  In  some  cases  an- 
aesthesia may  extend  as  near  the  median  lint*  as  the  labial  surface  of  the  lower 
lateral  incisor,  ami  in  some  instances  anesthesia  of  tht*  tooth  nuiy  be  secui'ed. 
In  addition  to  the  alvtMilar  process,  the  irreater  pnriii»n  of  the  body  of  the  man- 
dible on  the  side  of  injection  is  blocked.  Set'  Kii:.  40s  The  extent  of  an- 
esthesia rsecured  in  the  lower  cuspid,  lateral  and  central  incisor  teeth,  or  the  tis- 
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SUPS  near  the  median  line,  depends  on  the  interlacing  or  overlapping  nerve 
branches  from  the  opposite  side.  In  many  instances  the  four  lower  and  in  some 
cases  the  six  anterior  teeth,  alveolar  process  and  labial  structures  are  supplied  by 
branches  from  both  the  right  and  left  inferior  dental  nerves.  Therefore,  with 
a  rich  nerve  supply  from  two  different  sources,  it  is  impossible  to  pre- 
pare liypersensitive  gingival  cavities  in  the  cuspid,  lateral  or  central  incisors, 
or  remove  the  dental  pulp  without  making  an  additional  injection  to  block 
the  nerve  branches  which  cross  the  median  line  from  the  opposite  side.  In 
addition  to  blocking  the  inferior  dental  nerve,  it  is  necessary,  in  at  least 
7r>  per  cent  of  cases,  to  block  the  long  buccal  nerve  supplying  the  gum  tissue, 
mucosa,  and  periosteum  buccal  and  distal  of  the  lower  second  and  third  mo- 
lars, in  addition  to  the  inferior  dental  for  surgical  procedures  involving  the 
second  and  third  molars,  alveolar  process  and  buccal  tissues. 

The  Lingual  Nerve  Block;  Anesthesia  Secured. — The  blocking  of  the  lin- 
gual nerve  produces  anesthesia  in  the  mucosa  and  connective  tissue  in  the 


Fig.  407. — 1,   Mandibular  sulcus;  2,  inferior  dental  foranun  an«l  3.  lingula.     Dotted  outline  shows  area  of 
diffusion  of   solution   in   reKiuii  of   inferior   dental   nerve. 

Hoor  of  the  mouth,  the  gum  tissue  and  periosteum  situated  to  the  lingual  of 
the  lower  molars,  bicuspids  and  cuspid,  and  in  some  cases  the  region  of  the  lateral 
incisor,  together  with  the  anterior  two-thirds  of  the  tongue.  (See  Figs.  60 
and  !)9.)  It  is  unnecessary  to  block  the  lingual  nerve  for  operative  dentistry, 
but  if  the  teeth  are  to  be  extracted  or  the  lingual  tissues  are  involved  in  the 
operation,  then  it  is  essential  to  block  the  lingual,  either  in  conjunction  with 
or  without  the  inferior  dental  blocking,  this  depending  on  the  nature  of  the 
operation. 

Blocking  the  Interlacing  or  Overlapping  Branches. — The  blocking  of  the 
interlacing  or  overlapping  branches  is  highly  important  following  the  infe- 
rior dentolingual  injection,  and  if  the  nervous  anatomy  is  understood  by  the 
operator,  he  will  experience  little  difficulty  in  producing  profound  anesthesia 
of  any  part  supplied  by  the  inferior  dental  and  lingual  nerves.  It  has  been 
stated  under  ** Structures  Anesthetized,'*  that  the  blocking  of  the  inferior 
dental  nerve  produces  anesthesia  in  the  lower  bicuspids  and  molar  teeth,  and 
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in  50  per  cent  of  the  cases,  the  cuspid,  (in  some  cases  the  lateral  incisor)  and 
in  addition  the  alveolar  process,  as  well  as  a  part  of  the  body  of  the  mandible 
and  buccal  soft  tissues.  Therefore,  if  the  cuspid  and  incisor  teeth  are  to  be 
operated,  in  addition  to  the  posterior  teeth,  it  is,  in  most  cases,  necessary  to 
block  the  interlacing  or  overlapping  branches  from  the  inferior  dental  on  the 
opposite  side.  This  is  accomplished  by  making  the  incisive  injection  in  the 
incisive  fossa,  on  the  opposite  side  from  that  of  the  inferior  dental.  For  ex- 
ample, if  the  right  inferior  dental  is  injected  and  anesthesia  is  desired  to  the 
median  line,  then  block  the  overlapping  branches  by  making  an  incisive  in- 
jection in  the  left  incisive  fossa.  (For  technic  of  blocking  the  incisive  nerve, 
see  page  611.)  If  anesthesia  is  to  include  the  lateral  incisor,  then  make  the 
incisive  injection  on  the  side  of  the  inferior  dental  injection.  Or  in  case  the 
cuspid  tooth  is  to  be  operated  as,  for  example,  cavity  preparation,  or  pulp 
removal,  block  the  interlacing  branches  at  the  incisive  fossa  on  the  same  side 
of  injection,  in  addition  to  the  inferior  dental.  If  the  bicuspids,  cuspids, 
lateral  and  central  incisor  teeth  on  the  opposite  side  are  to  be  included,  in- 
stead of  blocking  the  inferior  dental  on  that  side,  the  mental  injection  is 
made.  In  doing  this,  anesthesia  will  not  be  produced  over  a  large  area,  it 
being  restricted  to  the  operative  area  itself,  and  unnecessary  tissue  is  not 
anesthetized,  which  would  be  the  case  if  the  inferior  dental  nerve  Avas 
blocked.  It  must  also  be  remembered  that  the  inferior  dental  nerve  can  be 
thoroughly  blocked,  and  yet  the  tissues  to  the  distal  and  buccal  of  the  lower 
second  and  third  molars  be  highly  sensitive.  This  is  due  to  these  tissues 
being  supplied  by  the  long  buccal  nerve  in  75  per  cent  of  the  cases.  (See 
technic  for  blocking  the  long  buccal  nerve,  page  581.) 

The  interlacing  branches  on  the  lingual  side  must  be  anesthetized  as  in 
the  case  of  the  inferior  dental.  The  operator  should  review  the  anatomy  of 
the  lingual  nerve  and  see  just  what  structures  are  supplied  by  it,  and  at 
what  point  the  right  and  left  lingual  nerves  overlap  in  the  anterior  region  of 
the  tongue  and  Hoor  of  the  mouth.  The  blocking  of  the  lingual  nerve  will  in 
nearly  every  case  produce  anesthesia  on  the  lingual  side  as  far  anteriorly  as 
the  cuspid  or  lateral.  However,  if  the  cuspid  tooth  is  to  be  removed,  it  may 
be  necessary  to  block  the  overlapping  branchc/;  from  the  opposite  lingual 
nerve,  by  injecting  the  solution  anterior  to  the  cuspid.  (For  detailc^d  technic, 
see  page  623.)  In  case  the  lingual  tissues  are  involved  up  to  the  median  line, 
it  is  necessary  to  block  the  overlapping  branches  from  the  opposite  side  by 
depositing  the  solution  across  the  median  line  lingually  to  the  apices  of  the 
central  and  lateral  incisor  teeth.     (For  detailed  technic,  see  ])age  623.) 

In  case  the  blocking  is  for  a  major  oral  operation,  such  as  the  curettement 
of  considerable  bone,  the  reduction  of  a  fracture,  or  for  plastic  surgery,  such 
as  will  involve  the  external  tissues  covering  the  outer  and  Iowct  borders  of 
the  mandible,  in  addition  to  the  inferior  dento-lingual  injection  (which  in 
most  cases  will  be  contraindicated)  the  part  is  blocked  by  the  extraoral,  third 
division  method,  as  given  on  page  525.  In  addition,  the  tissues  along  the 
lower  outer  border  of  the  bodv  and  ramus  of  the  mandible  are  blocked  bv 
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tho  circular  or  re}i:ioiial  metlnxi.  (See  Fig,  40H. )  Tlirse  iiijt'ctiniis  by  the 
circular  method  hloek  the  communicating:  braufhes  frtHn  the  et^rviral  plrxus. 
(For  trclinif;  spt^  pajre  i^ll\.) 

Gontramdications  for  Blocking  the  Inferior  Dental  and  Lingtial  Nervea. — 
The  blue  king  of  the  inferior  tientfil  and  lintjual  nerve  braiu*lies  is  eontraindi- 
rated  if  infeetion  is  present  within  the  oral  eavity  to  any  considerable  extent. 
However,  a  patient  may  have  an  abscessed  tooth»  and  the  infection  not  in- 
vt^lve  much  tissue.  If  the  infection  should  involve  ctinsideraljle  tissue  and 
the  m  neons  mrnibrane  is  in  a  state  of  in  (lam  mat  ion  on  the  side  tif  injcetiruK 
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Fig.   408.— Arva   of   atii.-!ilhc^b   wcurt-d   hy    the   tuftritir   dental    and    cirviili*r   mjiLtions. 

1,  Duttcd  line  otHlining  aren  Iduckcd  foMowing  iiifniur  ttciiljal  injfcUofK  2*  Each  circle  ri'|*re«e»it« 
The  injeriicih  of  m\r  half  f»iil  of  ♦ohuion  for  lilricking  the  uvcr!a|iping  branchr!*  fn>ni  thr  ccrvicat  {ilc^vui. 
Ttiit*  method  itf  hijrcting  in  ciiv|dnyrd  itt  frsiciiires.  etc.,  in  addition  to  Idocking  the  inferior  denlAl* 
liniftiftl  nrrvc*  or  ih*?  third  djvi»iot»-  ^  and  4^  rcinrrsini  initial  points  of  itijection;  5  *nd  n^  inferior  den- 
tal nerve  and  furarnen;  7,  foramen  ovab;  8.  maiidihtilar  or  third  ilivisimi;  9,  linguiil  nerve;  10»  long 
liuccal   ncrvr. 


as  is  Mir  t*ast^  many  times  in  unerupted  or  impacted  Io^mt  third  nitdars,  the 
inferior  dental  antl  ltiiji:ual  nerves  sh<ndd  not  bt*  blockc-d  by  the  intraoral 
method.  The  reader  well  knt>ws  that  in  many  cases  of  nnerupted  or  impat^ted 
l<iwrr  third  molars,  llirrc  is  rtuisidcrable  infection  in  the  j^nm  tissue  and 
nnicosa  ctjverin^r  the  unerupted  loiilli  and  alveolar  process.  If  the  intlam- 
Toation  is  sli^-lit,  and  thr-  area  vnn  be  thorfni«:lily  prcpMre<l  hy  spraying  and 
the  applieation  of  ti mature  t»f  iodiii,  tin- re  is  little  or  no  chance  for  post- 
operative complications,  Shtjuhl  considerable  infeelion  lie  present,  with  false 
ankvlosis  cxistinj;,  ttr  in  ease  of  a  fraet\irc,  it  will  be  ftmnd  tlifheult  t<i  bbiek 


tb^  third  or  CQandibtilar  diri«jofi  <»f  th^  ^f:fa  ly^rr^  a:  a  pc»mi  1  ^-m.  to  i^ 
smi^rtp-'mf^rior  of  th^  foramen  '»val#-.  a«  d*-*»-e-riri*d  on  pae'e  5i25.  or  blo^-kme 
tli^  inferior  d^ntolinirual  brafiKrb«>  bj  the  extraoral  ■M'tliMd.  hy  insertintr  iW 
Af^JI^  Jinifiially  to  th^  a^t^^ndine  ramu>  and  lovrr  >jordrr  of  th^  mandibi^^. 
a»»  ifiv*'n  on  j»ir<r  5M>.      ?w^!r  Hev.  411  and  412. 

The  CMie  of  Proloiigied  AurtUifiii  FirilowiB^  the  Bloddiv  of  Ike  bfe- 
rior  Peirto-Tiiiggal  MerwtB, — Th<>  author  ha$^  had  a  namb^r  of  eases  reported 
to  hirii,  by  mtfnltf^rh  of  th*-  prof<!^Mon.  with  rtf-f^-r^nf*  to  prolonfed  ane^ 
th#^ia  folloH'inif  the  bloekinif  of  th«-  inferior  dental  and  linenal  nerves  He 
ba««  made  a  eareful  Htndv  of  the  eaasei»  and  has  in  almost  eirerv  ease  traeed 


yig.  Ai/f.  -  'Thf  mSiUtVthW  uith  fK#ne  rr'^^-tted  to  nh^w  relation  of  the  inferior  dental  canal  to  the  apice? 
of  root*.  Thf  M"*  ond  molar  form**  a  %ad<Jle  over  the  canal  which  is  a  condition  existing  in  many  cases 
whi<  h  rnay  taiiiwr  f>o%toi»erative  i»ain  If  the  root^  of  the  third  molar  were  fully  ff.imed  they  would  no 
doijht  rKtrnd   into  or  even   Ik-Iow   the   inferior  dental  canal. 

the  etiology  of  this  fondition  to  the  operation,  or  to  the  iiijeetioii  of  a  solution 
eontaiiiinated  with  alcohol.  If  the  ane.sthetizinjr  solution  conforms  to  all  the 
phynicai  and  physioloj^ical  laws,  no  patholoj^ical  chancres  will  take  place  in 
the  delicate  tissues  which  receive  the  solution,  and  the  operator  who  places 
the  blame  upon  the  nerve  block  method  is  doin<r  so  unjustly.  The  reader  is 
referred  to  (-hapter  XX  for  the  purpose  of  familiarizing  himself  with  the  an- 
esthetic solutions,  the  proper  constituents,  and  their  therapeutic  action;  also 
to  ('haj)ter  XIX  which  describes  the  vehiele.  It  has  been  proved  that  a 
prof)erly  prepared  procain,  su])rarenin,  Kinder  solution  is  a  nonirritant,  and 
will  not  cause  the  slij^htest  patholoffical  chanj^e  in  the  delicate  tissues  in- 
jected, provided,  of  course,  the  solution  has  been  injected  in  the  proper  man- 
ner. In  a  number  of  troublesome  cases  reported  to  the  writer,  he  has  learned 
that  the  operator  j)erformed  some  operation,  such  as  the  extraction  of  the 
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low(»r  first  or  second  molar  tootli,  or  the  eurettement  of  the  alveolar  socket. 
F'igs.  110,  409,  and  410  illustrate  the  inferior  dehtal  canal  and  its  close  re- 
lationship to  the  apices  of  the  lower  second  and  third  molar  roots.  It  is 
self-evident  that  if  these  teeth  are  radiographed,  and  an  area  of  necrosis  is 
found  around  the  apices  of  the  roots,  then  the  teeth  extracted,  and  the  sock- 
ets improperly  curetted,  injury  of  the  inferior  dental  nerve  is  very  likely  to 
occur.  Teeth  in  such  a  pathological  condition  should  be  removed  surgi- 
cally, the  operator  following  a  definite  technic  for  their  removal.  If  a 
difTerentiation  is  made  between  pathological  and  healthy  tissue,  he  will  avoid 
trauma  to,  or  severance  of  the  nerve,  thereby  prolonging  anesthesia.  The 
eurettement  of  the  alveolar  socket  following  the  extraction  of  the  lower 
bicus])id  and  molar  teeth  has,  in  a  luimber  of  cases,  resulted  in  injury  to  the 


I'iti.  410.  All  iinpactrd  lowtr  tliinl  imdar  showinj?  its  nlatiun  to  tlit-  infi'ri<>r  dt-iital  lurvc.  Illiis- 
tiatioii  shnwN  the  tnotti  rrmovt-*!  fnnn  it>  soiki't.  Sniv  tin-  ilns*-  rvlatimi  of  tlu*  t(»oth  to  tli«-  inferior  den- 
tal  nerve   which  is  a  common    cans*-   of   neiiraUia  «Iuc   to  prehMiie.      »  After   C'ryer. ) 


inferior  dental  nerve.  A  small,  sliarj)  curette,  inserted  into  an  alveolar  socket 
will  readily  penetrate,  not  only  the  area  of  necn)sed  bone,  as  shown  by  the 
dental  radiograph,  but  the  IIKALTIIV  middle  alveolar  plate,  is  easily  pene- 
trated. Tlie  inferior  dental  nerve  may  be  located  vt»ry  close  to  the  apices  of 
the  roots  of  the  tt'cth,  and  slight  pressure  on  the  curette  may  produce  trauma 
or  lac<'rati(»n  of  thr  e|)ineurium,  or  the;  curtate  may  actually  sever  some  of  the 
fibers  wlii(*h  (*om|)rise  th(»  interior  dtMital  nerve.  The  location  and  extent  of 
prol(»nir<Mi  |)ostopcrativc  anesthesia  <lepend  on  tht»  number  of  nerve  fibers 
destroyed,  if  only  a  few  nerve  fibers  havc^  been  severed,  then  the  anesthesia 
will  be  very  slight,  wliereas,  if  a  number  of  them  have  been  involved,  the  an- 
esthesia will  extend  <»ver  a  greater  area.  The  skin  and  mucous  membrane 
anesthetiz(Ml  may  vary  from  1  cm.  to  2  or  :i  cm.  in  diameter.     The  anesthesia 
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may  be  so  slight  that  it  is  not  noticeable  to  the  individual,  only  when  the 
finger  is  placed  on  the  part  and  comparison  of  the  partially  anesthetized  area 
with  the  surrounding  normal  tissue  is  made.  Several  cases  have  been  ob- 
served in  which  a  small  area  of  anesthesia  was  present  which  was  readily 
noticed  by  the  patient  while  passing  the  razor  over  his  face  while  shaving. 
Some  patients  have  returned  to  their  dentists  and  complained  of  this  numb- 
ness, and  the  writer  regrets  to  say  that  in  the  majority  of  cases  the  dentist 
has  blamed  the  method  of  block  anesthesia,  when  it  had  nothing  to  do  with 
producing  the  condition.  If  nitrous  oxid-oxygen  or  ether  had  been  admin- 
istered and  the  same  operative  procedure  had  been  employed,  the  same  con- 
dition would  have  been  brought  about.  Prolonged  anesthesia  of  a  part  has 
followed  operations  under  general  anesthesia  the  same  as  under  block  anes- 
thesia. 

If  the  apices  of  the  lower  molars  are  in  contact  with  the  inferior  dental 
nerve,  and  these  teeth  are  difficult  to  extract ;  many  times  when  the  tooth 
leaves  the  socket,  it  will  slightly  injure  the  inferior  dental  nerve,  resulting  in 
numbness  of  the  tissue  at  a  distant  point.  A  friend  of  the  writer,  a  dentist, 
has  had  an  interesting  case,  the  narration  of  which  will  be  of  value  to  the 
exodontist.  About  one  year  ago  this  operator  blocked  the  inferior  dental 
and  lingual  nerves  for  the  removal  of  an  impacted  lower  third  molar  which 
was  lingually  inclined  and  of  the  third  degree  type.  During  the  process  of 
removal  a  portion  of  the  linguo-alveolar  plate  was  removed  and  the  lingual 
beak  of  the  forceps  accidentally  placed  too  low  on  the  lingual  side,  which 
resulted  in  injuring  the  lingual  nerve.  The  reader  will  remember  that 
in  the  description  of  the  lingual  nerve,  it  was  said  that  in  some  cases  it  was 
located  very  close  to,  or  even  in  contact  with,  the  periosteum  covering  the 
linguoalveolar  plate  of  the  lower  third  molar  when  the  tooth  was  in  the  nor- 
mal position;  notwithstanding  the  fact  that  if  the  lower  third  molar  is  lin- 
gually inclined,  it  causes  a  protrusion  of  the  alveolar  process  covering  the  lin- 
gual portion,  and  the  lingual  nerve  would  be  in  contact  with  this  part.  If  ex- 
treme caution  is  not  taken  during  the  surgical  removal  of  this  tooth,  the 
lingual  nerve  may  be  injured.  (See  Figs.  99  and  100.)  In  the  case  just 
mentioned,  the  patient  returned  to  the  operator  about  two  weeks  after  the  ex- 
traction, and  complained  of  profound  anesthesia  ot*  the  anterior  two-thirds 
of  the  tongue  and  soft  tissues  in  the  floor  of  the  mouth.  The  writer  was 
called  in  consultation,  and  on  examination  of  the  patient  found  that  the  lin- 
gual nerve  had  been  severed  during  the  removal  of  the  impacted  third  molar. 
The  operator  who  removed  the  tooth,  attri])uted  the  cause  of  prolonpred  anes- 
thesia to  the  block  method,  when  the  anesthetic  had  nothiiijr  to  do  with  it.  This 
condition  no  doubt  would  have  happened  had  nitrons  oxid-oxygen  or  ether 
been  administered. 

In  case  a  lower  third  molar,  which  is  impacted  nnd  lingually  inclined,  is 
to  be  removed,  extreme  caution  must  he  ex(»rcised  during  the  surgical  pro- 
cedure to  avoid  injury  of  the  lingual  nerve.  If  the  dental  radiogram  reveals 
considerable  absorption  around  the  apices  of  the  lower  teeth,  care  should 
be  observed  while  curetting,  following  the  extracting.     A  well-defined  radio- 
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Srram  will  reveal  the  location  of  the  inferior  dental  canal,  and  it  is  an  excel- 
lent guide  for  the  operator  to  use  in  dealing?  with  these  cases.  Even  in  some 
instances  in  which  no  infection  is  present,  or  no  curetting  done,  the  apices  of 
the  lower  molars  may  be  in  close  contact  with  the  inferior  dental  nerve,  and 
during  the  process  of  a  difficult  extraction,  trauma  or  laceration  of  the  in- 
ferior dental  nerve  may  take  place,  which  will  result  in  slight  numbness  or 
anesthesia  of  the  tissues  supplied  by  the  severed  nerve  fibers.  In  all  cases  that 
have  been  reported  to  the  writer,  not  a  single  case  has  involved  the  upper  jaw, 
but  all  cases  have  been  restricted  to  the  region  of  the  inferior  dental  nerve. 
The  reason  for  this  is  that  the  curetting  of  a  superior  alveolar  socket  is  differ- 
ent from  the  curetting  of  a  lower  socket,  because  the  branches  of  the  outer 
nerve  loop  which  supply  the  upper  molars  and  bicuspid  teeth  are  arranged 
differently  as  compared  to  the  nerves  supplying  the  teeth  in  the  lower  jaw. 
The  severing  of  the  branches  of  the  outer  nerve  loop,  which  enter  the  respec- 
tive apices  of  the  upper  molars  and  bicuspid  teeth,  w^ill  not  cause  prolonged  post- 
operative anesthesia,  because  they  are  not  supplied  by  a  nerve  branch,  such  as  the 
inferior  dental.  The  nerve  fibers  comprising  the  inferior  dental  nerve  pass 
anteriorly  to  the  point  which  has  been  curetted,  or  the  tooth  extracted,  to 
supply  the  tissue  anteriorly,  and  if  the  nerve  branches  are  mutilated,  naturally, 
anesthesia  of  the  part  which  they  supply  is  produced.  Again  repeating,  the 
operator  should  b(»  very  careful  in  using  a  small  sharp  curette,  especially  in 
the  sockets  of  the  lower  molars,  following  extraction.  In  these  cases  it  is 
advisable  to  take  dental  radiograms  and  correctly  interpret  them  before 
operating  and  if  necessary  make  a  second  radiograph  to  check  up  the  case. 
In  those  cases  in  which  the  inferior  dental  nerve  fibers  have  been  injured, 
ami  an  area  of  numbness  has  been  produced  in  the  tissues,  usually  the  nor- 
mal sensation  will  return  in  from  one  to  six  months,  this  depending  upon  the 
amount  of  destruction,  as  the  nerve  fibers  destroyed  must  regenerate  and  the 
regeneration  is  very  slow.  (See  page  54.)  Nothing  serious  can  result,  other  than 
the  inconvenience  caused  to  the  patient  by  an  area  of  numbness  of  a  circum- 
scribed area  of  the  tissues.  Practically  nothing  can  be  done  so  far  as  treat- 
ment is  concerned.  However,  massage  and  (»lectricity  are  of  vi^lue  although 
the  numbness  or  anesthesia  will  gradually  subside  if  nothing  at  all  is  done. 
The  operator  or  patient  should  not  become  alarmed,  as  nature  will  slowly 
heal  the  nerve  fibers  which  have  been  injured,  and  sensation   will   return. 

BLOCKINa  THE  INFERIOR  DENTAL  AND  UNGUAL  NERVES  IN 

CHILDREN 

If  the  inf(»ri()r  dental  and  lingual  nerves  are  being  blocked  for  a  child,  the 
needle  is  inserted  at  a  point  approximately  s(»ven  millimeters  above  the  oc- 
clusal plane  of  th(»  lower  teeth,  instead  of  the  level  of  1  cm.  which  is  em- 
ployed in  the  adult.  The  average  depth  for  inserting  the  needle  to  block  the 
inferior  dental  nerve  for  an  adult  is  approximately  2  cm.,  but  with  the  child  the 
average  depth  is  fifteen  millimeters.  Instead  of  the  lingual  nerve  being  located 
1  em.  from  the  surface  of  the  mucous  membrane,  it  is  situated  at  an  average 
depth  of  G  mm.     These  nerve  branches  are  blocked  in  identically  the  same 


580  BliOCK   ANESTHESIA    AND   ALLIED   Sl-BJECTS 

manner  as  the  teehnic  for  the  adult,  with  th*^  f^xeeptinn  that  the  needle  is 
slightly  elevated  as  advanced  into  the  tissues  and  is  inserted  at  a  point  lower 
than  1  em.  above  the  oeelusal  plan*^  of  th«»  lower  te^='th.      See  Fig.  402.) 

The  author  has  stated  many  times  that  if  blor*k  anesthesia  is  employed 
only  for  the  treatment  of  the  broken  down  lower  fir>t  permanent  molar,  or 
for  the  extraction  of  these  teeth,  the  operator  is  well  repaid  for  the  time  con- 
sumed in  enterinj?  the  jrreat  field  of  block  anesthesia.  We  are  all  aware  that 
many  timf^s  the  ne^rleeted  lower  first  molar  must  be  extracted  and  the  blocking 
of  thf*  inferior  dento-linsrual  nerve  branches  makes  the  removal  of  these  teeth 
absi^dutely  painless.  An  operatirai  performed  in  this  manner  creates  a  pro- 
founrlly  favorable  impression  upon  the  little  patient  that  the  teeth  can  be 
operated  without  his  sufTerinjr  intense  pain.  Last,  but  not  least,  the  child  is 
not  afraid  to  return  to  the  dentist  who  renders  this  class  of  service.  There 
is  a  striking  contrast  between  the  services  rendereii  by  the  dentist  who  em- 
ploys methods  of  eliminating;  all  pain  in  comparison  with  the  one  who  inflicts 
excruciating  pain  upon  the  child  and  leaves  in  his  mind  a  horror  of  the  dental 
chair  and  for  future  dental  treatment.  The  inferior  dento-lingual  injection 
is  not  contraindicated  in  a  child,  and  should  be  employed,  whenever  necessary. 
For  the  extraction  of  deciduous  teeth,  subperiosteal,  terminal  or  infiltration 
anesthesia  will,  in  most  cases,  produce  profound  anesthesia,  so  that  the  teeth 
can  be  painlessly  removed.  However,  if  the  tooth  or  teeth  are  abscessed,  it  is 
better  to  make  the  inferior  dento-lingual  block  injection  than  it  is  to  insert 
the  needle  into  inflamed  or  infected  tissue.  This  deep  block  injection  is  of 
great  value  in  the  blocking  of  the  first  permanent  molar  in  the  young  child, 
as  well  as  for  operations  which  involve  other  permanent  teeth.  The  inferior 
dento-lingual  nerves  can  be  blocked  with  little  or  no  appreciable  pain  to  the 
child;  in  fact,  much  easier  and  with  less  resistance  on  the  part  of  the  patient 
than  if  the  subperiosteal,  terminal  or  infiltration  method  is  employed. 

BLOCKINa  THE  INFERIOR  DENTAL  AND  LINGUAL  NERVES  BY  THE 

EXTRAORAL  ROUTE 

Thoma  has  advocated  the  blocking  of  these  nerves  by  the  extraoral  route, 
which  is  accomplished  l)y  inserting  the  needle  in  the  skin  at  the  lingual  side 
of  tlu»  angle  of  the  mandible.  See  Figs.  411  and  412.  The  skin  at  the  angle 
of  the  jaw  is  thoroughly  prepared  by  the  application  of  tincture  of  iodin. 
Needle  No.  8  is  employed,  which  is  20  gauge,  and  ()0  mm.  long.  (See  Fig. 
J77.)  The  preliminary  injection  is  made  into  the  skin,  using  needle  No.  7, 
injecting  at  least  one  mil  of  the  solution.  After  waiting  live  minutes  for  the 
solution  to  anesthetize  the  skin  and  subcutaneous  tissue,  the  regular  nerve 
blocking  needle  is  advanced  through  tin*  tissue  just  lingual  and  anterior  to 
the  angle  of  the  ramus.  (See  Fig.  412.)  The  nerdle  is  advanced  upward  and 
slightly  laterally  in  the  soft  tissue,  and  when  {hv  needle  is  at  an  approximate 
depth  of  2  cm.  the  periosteum  covering  the  lingunl  portion  of  the  ascending 
ramus  is  reached,  after  which  the  periost(»uin  is  followed  until  approximately 
4  cm.  of  the  lUM'dle  has  been  advanced  into  the  tissu(\  leaving  1  cm.  to  remain 
on  the  exterior.    The  needle  should  be  advanced  into  the  tissue,  dir^ntiji^  it  to 
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BLOCKING  THE  LONG  BUCCAL  OR  BUCCINATOR  NERVE 

Topography  of  Anatomy.^-The  vviulrr  is  rctVm'il  tu  rhapttT  VI 1  for  a 
ponijiletr  ili'Sfi  iplicnr  of  this  nrrvr,  litniee  only  a  brief  t-utisidt^rHtiuii  will  be 
^ivi'ii  lii'n*. 

This  ii»»rvo  is  a  Ijniiirh  nl"  ihr  tfiird  nv  riianilibiilar  tlivisicm  of  tlie  fifth 
iiiTve,  and  arises  abovt-  IIk'  ioferiur  ikvntiil  and  liiij^iial  liniiitdies.     (Bee  Figs. 


r 


lingual  tissue.  It  must  be  roiiiomhered  that  tire  liupial  nerve  has  nothing  to 
do  with  the  nerve  supply  ot  the  teeth,  labial  or  fjiieeal  strui*tures,  and  when 
these  tis.sues  are  to  be  operated  upon,  it  is  useless  to  block  the  lingual  nerve, 

Stmctures  Anesthetized, — When  the  inferior  dental  and  lingual  nerves 
are  bloeke<l,  nii^'slhfsia  of  u  very  lartrr  area  is  seeiired.     (See  lielow.) 

The  Inferior  Dental  Nerve  Block;  Anesthesia  Secured,— The  bloeking  of 
the  inferior  dental  nerve  produces  anesthesia  of  the  lower  first  and  seeond 
bieuspids,  first,  seeoiul  and  third  htvver  mohu's,  and  in  50  [wr  eent  of  the  eases* 


Fig,    406, — Dissected   wet   anatomical   spcdmen  ahowing    (he    following   fttructiires: 

1,    Incisivt    nerves;    2»    J*    mental    nerves;    A,   inferior    dental    nrrves;    5,    inferior    dental    vein    (cut); 
6,   inferior  dental  artery;   7,  mental   foraTncn. 

the  euspid  aud  partial  aneHthenia  t»f  tfie  lateral  iueisor,  lu  addition,  the 
alveolar  proeesw,  bueeal  jteriosteum,  f?UTti  tissue,  nuieous  membrane  on  the 
buecal  side  as  far  anteriorly  as  the  euspid,  are  anesthetized.  Jn  «ome  eases  an- 
esthesia may  extend  as  near  the  median  line  as  the  labial  surface  of  the  lower 
lateral  incisor,  and  in  some  instanees  anesthesia  of  the  tooth  may  be  secured. 
In  addition  to  the  alveolar  process,  the  trreater  portion  of  the  body  of  the  man- 
dible on  the  side  of  injeetion  is  bloeked.  (S^ee  Fig.  408/)  The  extent  of  an- 
esthesia secured  in  the  lower  eiispid,  lateral  and  central  incisor  teeth,  or  the  tis- 
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sues  near  the  median  line,  depends  on  the  interlacing  or  overlapping  nerve 
branches  from  the  opposite  side.  In  many  instances  the  four  lower  and  in  some 
cases  the  six  anterior  teeth,  alveolar  process  and  labial  structures  are  supplied  by 
branches  from  both  the  right  and  left  inferior  dental  nerves.  Therefore,  with 
a  rich  nerve  supply  from  two  different  sources,  it  is  impossible  to  pre- 
pare hypersensitive  gingival  cavities  in  the  cuspid,  lateral  or  central  incisors, 
or  remove  the  dental  pulp  without  making  an  additional  injection  to  block 
the  nerve  branches  which  cross  the  median  line  from  the  opposite  side.  In 
addition  to  blocking  the  inferior  dental  nerve,  it  is  necessary,  in  at  least 
75  per  cent  of  cases,  to  block  the  long  buccal  nerve  supplying  the  gum  tissue, 
mucosa,  and  periosteum  buccal  and  distal  of  the  lower  second  and  third  mo- 
lars, in  addition  to  the  inferior  dental  for  surgical  procedures  involving  the 
second  and  third  molars,  alveolar  process  and  buccal  tissues. 

The  Lingual  Nerve  Block;  Anesthesia  Secured. — The  blocking  of  the  lin- 
gual nerve  produces  anesthesia  in  the  mucosa  and  connective  tissue  in  the 


Fig.  407. --1,   Mandibular  sulcus;   2,   inferior  dental   foramen  and   3,  lingula.     Dotted  outline   shows  area  of 
diffusion  of   solution   in   region   of   inferior   dental   nerve. 

floor  of  the  mouth,  the  gum  tissue  and  periosteum  situated  to  the  lingual  of 
the  lower  molars,  bicuspids  and  cuspid,  and  in  some  cases  the  region  of  the  lateral 
incisor,  together  with  the  anterior  two-thirds  of  the  tongue.  (See  Figs.  60 
and  99.)  It  is  unnecessary  to  block  the  lingual  nerve  for  operative  dentistry, 
but  if  the  teeth  are  to  be  extracted  or  the  lingual  tissues  are  involved  iii  the 
operation,  then  it  is  essential  to  block  the  lingual,  either  in  conjunction  with 
or  without  the  inferior  dental  blocking,  this  depending  on  the  nature  of  the 
operation. 

Blockixig  the  Interlacing  or  Overlapping  Branches. — The  blocking  of  the 
interlacing  or  overlapping  branches  is  highly  important  following  the  infe- 
rior dentolingual  injection,  and  if  the  nervous  anatomy  is  understood  by  the 
operator,  he  will  experience  little  difficulty  in  producing  profound  anesthesia 
of  any  part  supplied  by  the  inferior  dental  and  lingual  nerves.  It  has  been 
stated  under  ** Structures  Anesthetized,**  that  the  blocking  of  the  inferior 
dental  nerve  produces  anesthesia  in  the  lower  bicuspids  and  molar  teeth,  and 
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in  50  per  cent  of  the  cases,  the  cuspid,  (in  some  cases  the  lateral  incisor)  and 
in  addition  the  alveolar  process,  as  well  as  a  part  of  the  body  of  the  mandible 
and  buccal  soft  tissues.  Therefore,  if  the  cuspid  and  incisor  teeth  are  to  be 
operated,  in  addition  to  the  posterior  teeth,  it  is,  in  most  cases,  necessary  to 
block  the  interlacing  or  overlappinof  branches  from  the  inferior  dental  on  the 
opposite  side.  This  is  accomplished  by  making  the  incisive  injection  in  the 
incisive  fossa,  on  the  opposite  side  from  that  of  the  inferior  dental.  P'or  ex- 
ample, if  the  rifjht  inferior  dental  is  injected  and  anesthesia  is  desired  to  the 
median  line,  then  block  the  overlapping  branches  by  makin<?  an  incisive  in- 
jection in  the  left  incisive  fossa.  (For  technic  of  blockin«:  the  incisive  nerve, 
see  page  611.)  If  anesthesia  is  to  include  the  lateral  incisor,  then  make  the 
incisive  injection  on  the  side  of  the  inferior  dental  injection.  Or  in  case  the 
cuspid  tooth  is  to  be  operated  as,  for  example,  cavity  preparation,  or  pulp 
removal,  l)lock  the  interlacing  branches  at  the  incisive  fossa  on  the  same  side 
of  injection,  in  addition  to  the  inferior  dental.  If  the  bicuspids,  cuspids, 
lateral  and  central  incisor  teeth  on  the  opposite  side  are  to  be  included,  in- 
stead of  blocking  the  inferior  dental  on  that  side,  the  mental  injection  is 
made.  In  doing  this,  anesthesia  will  not  be  produced  over  a  large  area,  it 
being  restricted  to  the  operative  area  itself,  and  unnecessary  tissue  is  not 
anesthetized,  which  would  be  the  case  if  the  inferior  dental  nerve  was 
blocked.  It  must  also  be  remembered  that  the  inferior  dental  nerve  can  be 
thoroughly  blocked,  and  yet  the  tissues  to  the  distal  and  buccal  of  the  lower 
second  and  third  molars  be  highly  sensitive.  This  is  due  to  these  ti^*sues 
being  supplied  by  the  long  buccal  nerve  in  75  per  cent  of  the  cases.  (See 
technic  for  blocking  the  long  buccal  nerve,  page  581.) 

The  interlacing  branches  on  the  lingual  side  must  be  anesthetized  as  in 
the  case  of  the  inferior  dental.  The  operator  should  review  the  anatomy  of 
the  lingual  nerve  and  see  just  what  structures  are  supplied  by  it,  and  at 
what  point  the  right  and  left  lingiuil  nerves  overlap  in  the  anterior  region  of 
the  tongue  and  floor  of  the  mouth.  The  blocking  of  the  lingual  nerve  will  in 
nearly  every  case  produce  anesthesia  on  the  lingual  side  as  far  anteriorly  as 
the  cuspid  or  lateral.  However,  if  the  cuspid  tooth  is  to  be  removed,  it  may 
be  necessary  to  block  the  overlapping  branches  from  the  opposite  lingual 
nerve,  by  injecting  the  solution  anterior  to  the  cusj)id.  (For  detailed  technic, 
see  page  623.)  In  case  the  lingual  tissues  are  involved  up  to  the  median  line, 
it  is  necessary  to  block  the  overlapping  branches  from  the  opposite  side  by 
depositing  the  solution  across  the  median  line  lingually  to  the  apices  of  the 
central  and  lateral  incisor  teeth.     (For  detailed  technic,  see  page  623.) 

In  case  the  blocking  is  for  a  major  oral  operation,  such  as  the  curettement 
of  considerable  bone,  the  reduction  of  a  fracture,  or  for  plastic  surgery,  such 
as  will  involve  the  external  tissues  covering  the  outer  and  lower  borders  of 
the  mandible,  in  addition  to  the  inferior  (l(»nto-lingual  injection  (which  in 
most  cases  will  be  contra  indicated)  the  part  is  blocked  by  the  (»xtraoral,  third 
division  method,  as  given  on  page  525.  In  addition,  the  tissues  along  the 
lower  outer  border  of  the  bodv  and  ramus  ot*  the  mandible  are  blocked  bv 
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the  eireiilar  or  iT*rin)ial  inctlnHL  (See  Figf.  408.)  Thoso  injet'lions  by  the 
eireular  me^thod  lAm-k  the  c'timinuitH-atintr  braiiebes  fruni  tfu^  riTvieal  plexus. 
(For  tf^'luiie,  see  i);ij:e  iu'A.) 

Contraindications  for  Blocking  the  Inferior  Dental  and  Lingual  Nerves,^ 
The  Woekiii^r  of  the  jureriar  deiitnl  and  liny:nal  nerve  branches  is  eontraiiidi- 
cated  if  infeetioii  is  jireseut  within  the  oral  eavity  to  any  ctnisiderable  extent. 
However,  a  patient  nniy  Imve  an  abseess<Hl  tonth,  and  the  infeetion  not  in- 
vtdve  nuK'b  tissue.  If  the  infeetion  shDiiUI  invuive  considerable  tissue  an*l 
tin*  nineons  niemljrane  is  in  a  sfate  of  inHiiniinati^ni  <ni  the  side  of  injeetion, 


'-'^  V 


Fig.   40t*. — Area   of   :)iu-<itlieslA  secured   by    I  lit    inferior   tleulal    and    circnlar   injcclions. 

1,  Dolled  line  oiitlininj^  area  dlockc*!  fEillniAinr;  inferior  tictiial  injrchon..  2,  Bach  circle  rct>rr9entt 
thf  injri-lion  of  one  half  mil  of  tudutian  fur  tdoekinit  the  uv<Mla|itnnff  brjini-ht's  from  lite  ctrrvicat  plrxut. 
Tbt*  method  of  iiijectinif  ia  employed  in  fractures*  rlc,  in  adtlitiun  In  Iduckinff  thr  inf prior  denial- 
lirtgiiDl  nerve*  or  (he  third  tlivisioii.  J  and  4,  fc|»re»efil  initial  itmnH  of  injection;  5  and  '»»  inferior  den- 
tat  nerve  and  furanirn;  7,  foramen  ovftlc;  S,  mandtltular  or  tliird  division;  9,  Itngual  nerve;  10*  lung 
bnccfti   ncrvr. 


as  is  the  ease  many  times  in  unernpted  or  inipaeteil  lower  third  nndars^  the 
infericir  denial  ami  lin*fnal  nerves  should  n(»t  he  hloeketl  by  tlie  intraoral 
no'thod.  The  reatler  well  knt)\vs  tfiat  in  many  eases  t)f  niH'ni]»tefl  or  inipaefed 
hiwer  thirti  intdars,  there  is  e<nisiderable  inf taction  in  the  ^iini  tissue  and 
tnin^osa  i?ovt>rin^'  the  nnenipted  luoth  and  alve(Klar  j>roeess.  If  the  tidbitn' 
rnation  is  sli^^ht,  and  the  area  ean  be  tliorcnij^hly  [)repared  by  spraying  and 
the  apjilieation  of  tinetiire  of  iodin.  there  is  little  or  no  ehance  for  post- 
operative  enrnplieatituis.  Should  eonsiderable  infeetion  be  pri'sent.  with  false 
aukyh)sis  existing;  or  in  ease  of  a  fraehire,  it  will  In*  found  tliflKeult   to  block 
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the  lingual  and  inferior  dental  nerve  branches  by  the  intraoral  method,  and 
the  operator  would  assume  considerable  risk  in  carrying  infection  into  healthy 
tissues.  Therefore,  the  extraoral  method  should  be  employed  for  blocking 
the  third  or  mandibular  division  of  the  fifth  nerve  at  a  point  1  cm.  to  the 
antero-inferior  of  the  foramen  ovale,  as  described  on  page  525,  or  blocking 
the  inferior  dentolingual  branches  by  the  extraoral  method,  by  inserting  the 
needle  lingually  to  the  ascending  ramus  and  lower  border  of  the  mandible, 
as  given  on  page  580.    (See  Figs.  411  and  412.) 

The  Cause  of  Prolonged  Anesthesia  Following  the  Blocking  of  the  Infe- 
rior Dento-Lingual  Nerves. — The  author  has  had  a  number  of  cases  reported 
to  him,  by  members  of  the  profession,  with  reference  to  prolonged  anes- 
thesia following  the  blocking  of  the  inferior  dental  and  lingual  nerves.  He 
has  made  a  careful  study  of  the  causes  and  has  in  almost  everv  case  traced 


Fig.  409. — The  mandible  with  bone  resecteri  to  shr»w  relation  of  the  inferior  dental  canal  to  the  apice? 
of  roots.  The  second  molar  forms  a  saddle  over  the  canal  which  is  a  condition  existing  in  many  cases 
which  may  cause  postoperative  pain.  If  the  roots  of  the  third  molar  were  fully  formed  they  would  no 
doubt  extend  into  or  even  below  the   inferior  dental  canal. 


the  etiology  of  this  condition  to  the  operation,  or  to  the  injection  of  a  solution 
contaminated  with  alcohol.  If  the  anesthetizing  solution  conforms  to  all  the 
physical  and  physiological  laws,  no  pathological  changes  will  take  place  in 
the  delicate  tissues  which  receive  the  solution,  and  the  operator  who  places 
the  blame  upon  the  nerve  block  method  is  doing  so  unjustly.  The  reader  is 
referred  to  Chapter  XX  for  the  purpose  of  familiarizing  himself  with  the  an- 
esthetic solutions,  the  proper  constituents,  and  their  therapeutic  action;  also 
to  Chapter  XIX  which  describes  the  vehicle.  It  has  been  proved  that  a 
properly  prepared  procain,  suprarenin,  Ringer  solution  is  a  nonirritant,  and 
will  not  cause  the  slightest  pathological  change  in  the  delicate  tissues  in- 
jected, provided,  of  course,  the  solution  has  been  injected  in  the  proper  man- 
ner. In  a  number  of  troublesome  cases  reported  to  the  writer,  he  has  learned 
that  the  operator  performed  some  operation,  such  as  the  extraction  of  the 
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lower  first  or  second  molar  tootli,  or  the  curettement  of  the  alveolar  socket. 
Figs.  110,  409,  and  410  illustrate  the  inferior  delital  canal  and  its  close  re- 
lationship to  the  apices  of  the  lower  second  and  third  molar  roots.  It  is 
self-evident  that  if  these  teeth  are  radiographed,  and  an  area  of  necrosis  is 
found  around  the  apices  of  the  roots,  then  the  teeth  extracted,  and  the  sock- 
ets improperly  curetted,  injury  of  the  inferior  dental  nerve  is  very  likely  to 
occur.  Teeth  in  such  a  pathological  condition  should  be  removed  surgi- 
cally, the  operator  following  a  definite  technic  for  their  removal.  If  a 
dilTerentiation  is  made  between  pathological  and  healthy  tissue,  he  will  avoid 
trauma  to,  or  severance  of  the  nerve,  thereby  prolonging  anesthesia.  The 
curettement  of  the  alveolar  socket  following  the  extraction  of  the  lower 
bicuspid  and  molar  teeth  has,  in  a  number  of  cases,  resulted  in  injury  to  the 


l'i>f.  410.  All  iinpartrd  lowrr  tliinl  nmlar  showing  its  rrlatimi  to  the  iiifcrinr  dental  nrrve.  Illus- 
tratiiin  si»«)ws  tlu;  t«M»th  r«Mii«»vttl  from  its  Mirkit.  \«ttc  tlu*  clov  relation  <»f  the  tooth  to  the  inferior  den- 
tal  nerve   whieh  is  a  conunon   raii.M-  of   neuraljs'ia   due   to   pressure.      (After  i'ryer. ) 


inferior  dental  nerve.  A  small,  sharp  curette,  inserted  into  an  alveolar  socket 
will  readily  penetrate,  not  oidy  the  area  of  necrosed  boiu*,  as  shown  by  the 
dental  radiogra])h,  but  the  IlKALTllY  middle  alveolar  plate,  is  easily  pene- 
trated. The  inferior  dental  nerve  may  be  located  very  close  to  the  apices  of 
the  roots  of  the  teeth,  and  slight  pressure  on  the  curette  may  produce  trauma 
or  laceration  of  the  epiiuHirium,  or  the  curette  may  actually  sever  some  of  the 
fibers  whieh  comprise  the  inferior  dental  nerve.  The  location  and  extent  of 
prolonged  postoperative  anesthesia  depend  on  the  number  of  nerve  fibers 
destroyed.  If  only  a  few  nervt*  fibers  have  been  sc^-ered,  then  the  anesthesia 
will  b(»  very  slight,  wh(»reas,  if  a  luimber  of  them  have  been  involved,  the  an- 
esthesia will  extend  over  a  greater  area.  The  skin  and  mucous  membrane 
anesthetizetl  may  vary  from  1  em.  to  2  or  :i  cm.  in  diameter.     The  anesthesia 
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may  be  so  slight  that  it  is  not  noticeable  to  the  individual,  only  when  the 
finger  is  placed  on  the  part  and  comparison  of  the  partially  anesthetized  area 
with  the  surrounding  normal  tissue  is  made.  Several  cases  have  been  ob- 
served in  which  a  small  area  of  anesthesia  was  present  which  was  readily 
noticed  by  the  patient  while  passing  the  razor  over  his  face  while  shaving. 
Some  patients  have  returned  to  their  dentists  and  complained  of  this  numb- 
ness, and  the  writer  regrets  to  say  that  in  the  majority  of  cases  the  dentist 
has  blamed  the  method  of  block  anesthesia,  when  it  had  nothing  to  do  with 
producing  the  condition.  If  nitrous  oxid-oxygen  or  ether  had  been  admin- 
istered and  the  same  operative  procedure  had  been  employed,  the  same  con- 
dition would  have  been  brought  about.  Prolonged  anesthesia  of  a  part  has 
followed  operations  under  general  anesthesia  the  same  as  under  block  anes- 
thesia. 

If  the  apices  of  the  lower  molars  are  in  contact  with  the  inferior  dental 
nerve,  and  these  teeth  are  difficult  to  extract ;  many  times  wiien  the  tooth 
leaves  the  socket,  it  will  slightly  injure  the  inferior  dental  nerve,  resulting  in 
numbness  of  the  tissue  at  a  distant  point.  A  friend  of  the  writer,  a  dentist, 
has  had  an  interesting  case,  the  narration  of  which  will  be  of  value  to  the 
exodontist.  About  one  year  ago  this  operator  blocked  the  inferior  dental 
and  lingual  nerves  for  the  removal  of  an  impacted  low^r  third  molar  which 
was  lingually  inclined  and  of  the  third  degree  type.  During  the  process  of 
removal  a  portion  of  the  linguo-alveolar  plate  was  removed  and  the  lingual 
beak  of  the  forceps  accidentally  placed  too  low  on  the  lingual  side,  which 
resulted  in  injuring  the  lingual  nerve.  The  reader  will  remember  that 
in  the  description  of  the  lingual  nerve,  it  was  said  that  in  some  cases  it  was 
located  very  close  to,  or  even  in  contact  with,  the  periosteum  covering  the 
linguoalveolar  plate  of  the  lower  third  molar  when  the  tooth  was  in  the  nor- 
mal position;  notwithstanding  the  fact  that  if  the  lower  third  molar  is  lin- 
gually inclined,  it  causes  a  protrusion  of  the  alveolar  process  covering  the  lin- 
gual portion,  and  the  lingual  nerve  would  be  in  contact  with  this  part.  If  ex- 
treme caution  is  not  taken  during  the  surgical  removal  of  this  tooth,  the 
lingual  nerve  may  be  injured.  (See  Figs.  99  and  100.)  In  the  case  just 
mentioned,  the  patient  returned  to  the  operator  about  two  weeks  after  the  ex- 
traction, and  complained  of  profound  anesthesia  of*  the  anterior  two-thirds 
of  the  tongue  and  soft  tissues  in  the  floor  of  the  mouth.  The  writer  was 
called  in  consultation,  and  on  examination  of  th(»  patient  found  that  the  lin- 
gual nerve  had  been  severed  during  the  removal  of  the  impacted  third  molar. 
The  operator  who  removed  the  tooth,  attributed  the  cause  of  prolonged  anes- 
thesia to  the  block  method,  when  the  anesthetic  had  nothinjr  to  do  with  it.  This 
condition  no  doubt  would  have  happened  had  nitrons  oxid-oxygen  or  ether 
been  administered. 

In  case  a  lower  third  molar,  which  is  ini])ju'ted  and  lingually  inclined,  is 
to  be  removed,  extreme  caution  must  be  exercised  during  the  surgical  pro- 
cedure to  avoid  injury  of  the  lingual  nerve.  If  the  dental  radiogram  reveals 
considerable  absorption  around  the  apices  ot*  the  lower  teeth,  care  should 
be  observed  while  curetting,  following  the  extracting.    A  well-defined  radio- 
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<?ram  will  reveal  the  location  of  the  inferior  dental  canal,  and  it  is  an  excel- 
lent guide  for  the  operator  to  use  in  dealing  with  these  cases.  Even  in  some 
instances  in  which  no  infection  is  present,  or  no  curetting  done,  the  apices  of 
the  lower  molars  may  be  in  close  contact  with  the  inferior  dental  nerve,  and 
during  the  process  of  a  difficult  extraction,  trauma  or  laceration  of  the  in- 
ferior dental  nerve  may  take  place,  which  will  result  in  slight  numbness  or 
anesthesia  of  the  tissues  supplied  by  the  severed  nerve  fibers.  In  all  cases  that 
have  been  reported  to  the  writer,  not  a  single  case  has  involved  the  upper  jaw, 
but  all  cases  have  been  restricted  to  the  region  of  the  inferior  dental  nerve. 
The  reason  for  this  is  that  the  curetting  of  a  superior  alveolar  socket  is  differ- 
ent from  the  curetting  of  a  lower  socket,  because  the  branches  of  the  outer 
nerve  loop  which  supply  the  upper  molars  and  bicuspid  teeth  are  arranged 
differently  as  compared  to  the  nerves  supplying  the  teeth  in  the  lower  jaw. 
The  severing  of  the  branches  of  the  outer  nerve  loop,  which  enter  the  respec- 
tive apic(»s  of  the  upper  molars  and  bicuspid  teeth,  will  not  cause  prolonged  post- 
operative anesthesia,  because  they  are  not  supplied  by  a  nerve  branch,  such  as  the 
inferior  dental.  The  nerve  fibers  comprising  the  inferior  dental  nerve  pass 
anteriorly  to  the  point  which  has  been  curetted,  or  the  tooth  extracted,  to 
supply  the  tissue  anteriorly,  and  if  the  nerve  branches  are  mutilated,  naturally, 
anesthesia  of  the  part  which  they  supply  is  produced.  Again  repeating,  the 
operator  should  be  very  careful  in  using  a  small  sharp  curette,  especially  in 
the  sockets  of  the  lower  molars,  following  extraction.  In  these  cases  it  is 
advisable  to  take  dental  radiograms  and  correctly  interpret  them  before 
operating  and  if  necessary  make  a  second  radiograph  to  check  up  the  case. 
In  those  cases  in  which  the  inferior  dental  nerve  fibers  have  been  injured, 
and  an  area  of  numbness  has  been  produced  in  the  tissues,  usually  the  nor- 
mal sensation  will  return  in  from  one  to  six  months,  this  depending  upon  the 
amount  of  destruction,  as  the  nerve  fibers  destroyed  must  regenerate  and  the 
r(»generation  is  very  slow.  (See  ])age  54.)  Nothing  serious  can  result,  other  than 
the  inconvenience  caused  to  the  patient  by  an  area  of  numbness  of  a  circum- 
scribed area  of  the  tissues.  Practically  nothing  can  be  done  so  far  as  treat- 
ment is  concerned.  However,  massage  and  electricity  are  of  value  although 
the  numbness  or  anesthesia  will  gradually  subside  if  nothing  at  all  is  done. 
The  operator  or  patient  should  not  become  alarmed,  as  nature  will  slowly 
heal  the  nerve  fibers  which  have  been  injured,  and  sensation  will  return. 

BLOCKINa  THE  INFERIOR  DENTAL  AND  UNGUAL  NERVES  IN 

CHILDREN 

If  the  inferior  dental  and  lingual  nerves  are  being  blocked  for  a  child,  the 
needle  is  inserted  at  a  ])oint  ai)proximately  seven  millimeters  above  the  oc- 
clusal plan(»  of  the  lower  teeth,  instead  of  the  level  of  1  cm.  which  is  em- 
ployed ill  th(»  adult.  The  average  depth  for  inserting  the  needle  to  block  the 
interior  dental  nerve  for  an  adult  is  approximately  2  cm.,  but  with  the  child  the 
average  depth  is  fiftetMi  millimeters.  Instead  of  the  lingual  nerve  being  located 
1  em.  from  the  surface  of  \\\o  mucous  membrane,  it  is  situated  at  an  average 
depth  of  ()  mm.     These  nerve  branches  are  blocked  in  identically  the  same 
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manner  as  the  technic  for  the  adult,  with  the  exception  that  the  needle  is 
slightly  elevated  as  advanced  into  the  tissues  and  is  inserted  at  a  point  lower 
than  1  cm.  above  the  occlusal  plane  of  the  lower  teeth.    (See  Fig.  402.) 

The  author  has  stated  many  times  that  if  block  anesthesia  is  employed 
only  for  the  treatment  of  the  broken  down  lower  first  permanent  molar,  or 
for  the  extraction  of  these  teeth,  the  operator  is  well  repaid  for  the  time  con- 
sumed in  entering  the  great  field  of  block  anesthesia.  We  are  all  aware  that 
many  times  the  neglected  lower  first  molar  must  be  extracted  and  the  blocking 
of  the  inferior  dento-lingual  nerve  branches  makes  the  removal  of  these  teeth 
absolutely  painless.  An  operation  performed  in  this  manner  creates  a  pro- 
foundly favorable  impression  upon  the  little  patient  that  the  teeth  can  be 
operated  without  his  suffering  intense  pain.  Last,  but  not  least,  the  child  is 
not  afraid  to  return  to  the  dentist  who  renders  this  class  of  service.  There 
is  a  striking  contrast  between  the  services  rendered  by  the  dentist  who  em- 
ploys methods  of  eliminating  all  pain  in  comparison  with  the  one  who  inflicts 
excruciating  pain  upon  the  child  and  leaves  in  his  mind  a  horror  of  the  dental 
chair  and  for  future  dental  treatment.  The  inferior  dento-lingual  injection 
is  not  contraindicated  in  a  child,  and  should  be  employed,  whenever  necessary. 
For  the  extraction  of  deciduous  teeth,  subperiosteal,  terminal  or  infiltration 
anesthesia  will,  in  most  cases,  produce  profound  anesthesia,  so  that  the  teeth 
can  be  painlessly  removed.  However,  if  the  tooth  or  teeth  are  abscessed,  it  is 
better  to  make  the  inferior  dento-lingual  block  injection  than  it  is  to  insert 
the  needle  into  inflamed  or  infected  tissue.  This  deep  block  injection  is  of 
great  value  in  the  blocking  of  the  first  permanent  molar  in  the  young  child, 
as  well  as  for  operations  which  involve  other  permanent  teeth.  The  inferior 
dento-lingual  nerves  can  be  blocked  with  little  or  no  appreciable  pain  to  the 
child ;  in  fact,  much  easier  and  with  less  resistance  on  the  part  of  the  patient 
than  if  the  subperiosteal,  terminal  or  infiltration  method  is  employed. 

BLOCKINa  THE  INFERIOR  DENTAL  AND  LINGUAL  NERVES  BY  THE 

EXTRAORAL  ROUTE 

Thoma  has  advocated  the  blocking  of  these  nerves  by  the  extraoral  route, 
which  is  accomplished  by  inserting  the  needle  in  the  skin  at  the  lingual  side 
of  the  angle  of  the  mandible.  See  Figs.  411  and  412.  The  skin  at  the  angle 
of  the  jaw  is  thoroughly  prepared  by  the  application  of  tincture  of  iodin. 
Needle  No.  8  is  employed,  which  is  20  gauge,  and  ()0  mm.  long.  (See  Fig. 
177.)  The  preliminary  injection  is  made  into  the  skin,  using  needle  No.  7, 
injecting  at  least  one  mil  of  the  solution.  After  waiting  five  minutes  for  the 
solution  to  anesthetize  the  skin  and  subcutaneous  tissue,  the  regular  nerve 
blocking  needle  is  advanced  through  the  tissue  just  lingual  and  anterior  to 
the  angle  of  the  ramus.  (See  Fig.  412.)  The  needle  is  iulvanced  upward  and 
slightly  laterally  in  the  soft  tissue,  and  when  the  needle  is  at  an  approximate 
depth  of  2  cm.  the  periosteum  covering  the  lingual  portion  of  the  ascending 
ramus  is  reached,  after  which  the  periosteum  is  followed  until  approximately 
4  cmi.  of  the  needle  has  been  advanced  into  the  tissue,  leaving  1  em.  to  remain 
on  the  exterior.    The  needle  should  be  advanced  into  the  tissue,  dir^^tiji^j  jt  to 
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Topography  of  Anatomy. -=T he  reader  is  referred  lo  tlmpter  VII  for  a 
erMiipJete  desriiptio!!  of  this  nerve,  hence  only  H  brief  consideration  wilt  be 
^ivrn  here. 

This  iirrvr  is  n  hrcinrli  nf  the  third  oi-  mundiludar  division  uf  the  fifth 
nerve,  and  iirises  idiovi*  the  inferior  deidal  and  lingual  hninehea,     (See  Figs. 
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region  of  the  second  and  third  lower  molars  in  75  per  cent  of  cases.  In  many 
eases  the  mucosa  located  distal  to  the  lower  third  molar  is  supplied  by  this 
nerve.  As  near  as  can  be  estimated,  this  nerve  supplies  the  buccal  gum  tissue 
and  periosteum  covering  the  lower  first  molar  in  approximately  5  per  cent 
of  the  cases.  The  author  has  never  observed  a  case  in  which  the  buccal  tissues 
in  the  region  of  the  first  and  second  lower  bicuspid  teeth  were  supplied  by  this 
nerve  branch.  It  has  been  his  experience  to  find  that  in  at  least  75  per  cent 
of  the  eases  it  is  necessary  to  block  the  long  buccal  nerve  for  extraction  of  the 
lower  second  and  third  molars  or  for  other  operations  which  involve  the 
buccal  tissues.  Therefore,  in  approximately  75  per  cent  of  the  cases  the  buccal 
tissue  in  the  region  of  the  lower  second  and  third  molars  and  distal  to  the 


Fig.   413. — First   position   of   needle   point    for   long   buccal    injection. 

lower  third  molar,  receives  its  nerve  supply  from  two  different  sources,  namely, 
from  the  inferior  dental  and  long  buccal  nerve  branches.  When  the  long 
buccal  nerve  supplies  this  region,  it  is  necessary  to  block  it  in  addition  to  the 
inferior  dental.  The  long  buccal  nerve  differs  somewhat  in  different  indi- 
viduals. This  is  the  reason  it  is  not  necessary  to  block  it  in  approximately  25 
per  cent  of  cases,  as  in  these  cases,  the  blocking  of  the  inferior  dental  nerve 
})roduces  complete  anesthesia  of  the  buccal  structures. 

Needle  Employed. — .Xeedle  No.  4,  25  gauge,  and  30  mm.  in  length,  is  used 
for  this  injection. 

Technic  of  Injection. — One  of  two  locations  may  be  employed  for  blocking 
tiic  long  buccal  nerve  which  are ;  first,  injecting  the  solution  into  the  tissues  buccal 
and  distal  to  the  lower  second  and  third  molars.  Second;  injecting  the  solution 
below  and  posterior  to  the  opening  of  Stenson^s  duct. 


rijf.    414. — Wet   specimen  showing  thr  ^*artiiig  of   the   nctdle  in   the   mucosa  buccal   to   distal    root  of 
lower  second   molar   for  aui'stheliziii^  tbe  hmncht*  of   ihc   long  buccal   nerve. 
1,   Lateral    wall    of   maxillary   sinns   removtd. 

the  cheek  and  gum  tissue  in  the  rejricMi  of  the  lower  seeoud  molar.  The  syr* 
iiige  is  bfld  in  the  same  pc^sitioii  i\s  n  pen  wliile  writing.  (See  Fit^s.  413,  414, 
and  4ir).)  When  stfirting  the  riredle,  the  patient's  muulh  shouhl  he  open  so 
that  the  nrea  of  insertion  is  fuliy  exposed.  (See  Fig.  4150  The  ueedle  is 
started  into  the  mueoga,  Mini  four  miiiinns  of  the  sohiti(Hi  are  sh»wly  iiijeeted. 
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The  patient  is  now  re<iiiesttHl  ti>  hrin^r  his  twtli  into  ocehision  and  to  relax  the 
eheek  and  lips,  which  will  ^Tt-atly  farilitalt*  the  proper  manipulation  cd'  tlie 
syrin«?e.  Next,  hold  tlie  syriii^:e  and  needle  parallel  to  the  hiieeal  surfaee  of 
the  hiwer  teeth  and  Inieeal  alveiilar  jdate.  (See  Figs.  41<i  417.  and  41S/)  Ad- 
vance needle  posteriorly  5  mm.  external  to  the  ]}enosteunL  and  injeet  4  niijums, 
and  wait  one-half  luinnte,  then  a3i!:ain  advanee  tlie  needle  .i  mm.,  and  injeet 
4  more  minims  of  the  solutioiL  Repeat  this  jn'oeednre  as  often  as  m^eessary, 
extending  th*^  needle  haekward  an<l  in  eontciel  with  the  periosteum  eovering 
the  external  alveolar  jilate  and  parallel  to  tlie  Iniei-o-alveoiar  plate  untH  the 
needle  point  is  loeated  jjosterior  to  the  lower  third  molar.     (See  Fig.  416.) 


n 


1 


Fig.   4t5.— Starling   the   iirrdlc   iiUo  llic   rrrtrciioii   of   iintcii»<a   Inu  ral    tn    iIh-   tlihi^il    lout   <.a    \W    lower   i^ccorid 

molar   willi   the   |jaliciit's  mrmni   u|ren. 

Always  in,p*et  at  least  5  niiiunis  of  solution  distal  to  the  lower  ihird  molar  if  it 
is  to  Ije  rerntned.  The  averuK"'  depth  of  the  needle  from  the  starting  point 
to  Ifn*  region  distodiueeal  In  the  lower  third  rnohir  is  approximattdy  2  em. 
The  needle  sfnmtd  never  he  forced  lieneath  Hie  [>eriostenni  while  it  is  lieing  ad- 
vaulted  f>i>steriorly  in  the  ahove  deserib(Hl  regioiL 


BLOCKING  THE   LONG   BUCCAL   OR   BUCCINATOR   NERVE   TO 
POSTERIOR  AND  INFERIOR  OF  THE  OPENING  OF 
STENSON'S  DUCT 


THE 


In  ease  tlie  tissues  an*  in  a  slate  ol"  inlhunmation  it   would  be  unwise  to 
block  the  long  buccal  nerve  by  inserting  the  needle  to  the  bueeal  of  the  h»wer 
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second  and  third  m(»lars;  therefore,  in  case  of  infection  the  nerve  is  blocked  l)y 
a  different  metliod,  which  is  in  tlie  mucosa  of  the  cheek,  1  cm.  posterior  and 
inferior  to  the  openinjj^  of  Stenson's  duct.  Needle  No.  4  is  employed  for  this 
injectioiL  The  syrinj^e  is  directed  from  the  opposite  side  of  the  mouth  and 
the  needle  is  advanced  posteriorly  and  laterally  into  the  mucosa  to  an  approxi- 
mate depth  of  1  cm.,  and  two  mils  of  the  solution  are  slowly  injected.  (See 
V'lir.  419.) 

Locating  Stenson's  Duct. — Stenson's  duct  is  easily  located  by  the  small 
flap  of  tissue  which  is  found  at  tlie  openinfr  of  the  duct,  or  by  drying  the 
mucous  membrane,  and  then  observing?  the  re«(ion  for  a  few  seconds,  when 
saliva  will  l)e  ol)served  es<'ai>in^'  from  the  duct.  In  most  cases  the  opening 
of  Stenson's  duct   is  locati^d  in  the  cheek  opposite  the  buccal  surface  of  the 


Fig,    416.  -IlliistratiiiK    tlu-    iMisilioii    «.f    lu-t'dK-    for   l)l<KkiiiK    tin-    hramlu-s    of    lrtn«    hiucal    nerve.      Note    the 
jtoiiit   (if   iH-tMllc   is  fxtcmlid   im.stcrioi    lo    tliir<l    niolar. 

upper  second  molar.  (Siv  Fi«rs.  l:j:J,  1:)9,  and  141. j  The  branches  of  the 
lonji^  buccal  nerve  are  blocked  more  frecjucMitly  by  inject in*r  th(»  solution  into 
the  tissues  to  the  buccal  of  the  1ow<m'  siM'ond  and  third  molars  than  by  blocking 
the  main  division  at  a  i)(>int  1  cm.  ])ostcrior  <ni(l  inferior  to  the  openin*::  of 
Stenson's  duct. 

Injection  of  Solution.  -When  the  nerve  is  blocked  by  inserting:  the  needle 
into  the  mucosa  to  tin*  buccal  of  the  lowei*  second  and  third  molars,  tin*  solution 
is  injected  in  the  following:  way:  When  the  point  of  the  needle  enters  the 
mucosa,  4  minims  of  the  solution  are  injected  with  the  patient's  mouth 
open,  then  with  the  patient's  teeth  in  occlusion,  with  lips  and  cheeks  n^laxed, 
the  needle  is  y:radually  advanced  backwnrd  in  the  tissue  t<>  a  dei)th  of  0  mm.. 


Fiy,   417.— Anatomical   «pecimrn   which   illusifatcs   the   po»ttioQ   of  needle  tlong  the   buccil   alveolar 
plite   ir>t  Mockinjf  Ihr   branches  o(  the   lung   ljtii-c:il   turve. 
1,    Anlerior  ]i»|jcvt   of  antrum. 

ni  many  rases  tin*  iiieisicMi  wliirli  is  uuidr  in  tin*  iiUK'nsi*  iiiid  |U'rii>st<Mnii  iil»uve 
Ihr  rilveolar  prn(*<*ss,  wlH<*h  covers  Ihr  nii|>a('tr<i  \h\n\  molar,  will  ^rivc  the  pa- 
tient e()nsich*ra])le  pain.  The  totnl  ininntily  *►!'  siiltitioii  iiijeeted  is  two  inils. 
The  solution  shotiltl  he  iiijeeied  shnvly  iuiil  sii(Kieit*iit  time  iiHuwed  between  the 
injeetiniis  nml  tfie  hiI\  cineeniejil  of  ttie  iieedit*  so  as  to  make  the  iieecUe  insertion 
ahsolutely  painh'ss. 
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Injection  of  Solution  One  Centimeter  Inferior-Posteriorly  to  Stenson's 
Duct  for  BlockLBg  Long  Buccal  Nerve.— The  aiiKiuni  of  sciluiiuii  reiinired  for 
blocking  the  long  bueeal  nervt*  1  eiu.  postrrifu*  inferiorly  to  the  opening  of 
Stenson's  duel  is  2  mils.  If  nt^eessiuy,  tlie  soliitifoi  may  he  deposited  c*niitiiiu- 
ously  from  the  time  ihe  need  I  e  cm  t  its  the  miirosa  unlil  a  deplli  of  1  ein,  has 
been  ivaeheth  However,  it  will  Ih'  round  that  this  is  seld<mi  ueeessaiy,  inas- 
miieh  as  little  or  no  ]>aiH  is  experieneed  by  tlu*  juitieut  while  the  ueedle  is 
being  ailvam-ed  into  th(^  tissue. 

Precautions.— The  patient  *s  mouth  should  he  open  while  Ihi?  ueedle  is 
being  started  into  the  mueosa  so  thiit  the  o]>etator  has  a  eb'nr  view  of  the  lis- 


Fig.   418. — Injecttng  ihc  sululion  at   various  intervals   for  blocking   the    branches  of  the   long   buccal    ncrrc, 
as  the  nectlle  is  advanced  backward  with   icjitknt'*  mouih  closed* 


sues.  After  startiu^^  the  needle  the  patient's  teeth  should  be  in  oeekision  with 
the  lower  lip  relaxed  as  shown  in  FU^.  41S.  This  will  faeililate  the  free  mov^e- 
metd  of  the  syringe  w^hile  extending  the  needle  iu  the  proper  direction,  and 
there  will  be  no  danger  of  beiidiui^  (tv  bn^akiu^  it.  In  sonu^  individuals  the  ex- 
ternal olrlique  line  is  very  prominent  where  it  joins  the  alveolar  process  eover- 
ing  the  lower  third  molar,  and  in  siieh  a  case  the  point  of  ihe  needle  may  strike 
the  anterior  surface  of  this  bouy  landnuirk.  and  if  this  is  done,  tlie  liarrel  of 
the  syriuge  should  be  earried  downward  and  laterally  whieh  will  ehange  the 
direction  of  the  needle  to  that  of  upward  and  inward.  Iji  other  words,  the 
needle  will  pass  to  the  lingual  of  the  external  oblicpu^  line.     (See  Pig,  416.)     If 
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tliis  position  is  assmot'il  In-  the  iicetUe,  it  will  not  be  parallel  to  the  owluiial  plane 
of  the  lower  third  molar,  but  will  form  an  aii^ln  with  the  occlusal  surfaee.  Four 
minims  of  solution  should  he  deposited  at  intervals  of  5  mm,  froai  the  time  the 
needle  enters  the  mueosa  !>ueeal  to  the  distal  root  of  the  lower  seeoud  molar 
until  it  reaches  a  jjoint  distal  to  the  lower  third  molar.  Always  inject  to  the 
distal  of  the  lower  third  molar  if  it  is  to  he  operated^  which  will  anesthetize 
the  mucosa  and  periosteum  distally  to  the  re^jpiou  of  this  tooth.  It  is  not 
necessary  to  force  the  needle  heneath  the  periosteum  while  making  this  injee- 
tion,  because  when  the  solution  is  injected  external  to  the  periosteum  it  pro- 
duces almost  immediate  anesthesia  of  the  branches  of  the  long  buccal  nerve. 


Fijf,    419,  —  Ulustratini?    positinn    nf    syringe    for    blocking    the    long   hiiccat    nervr.      The    pitnirlurc    jmjimI    is 
located    1    crniinictrr   helnw   and   jwstcrirtr  to   opetiinjf   of    St<?nson"»   duel. 

Time  to  Wait  for  Anesthesia, — Profound  anestlu'siu  is  secured  within  one 
minute  following  llic  injecting  of  solution  for  lonjj:  Imeejd  nerve. 

Structures  Anesthetized. — The  tissues  anesthe1i/ed  dt'iiend  upon  which 
injeetion  is  miule.  If  the  solution  is  injected  to  the  buccal  of  the  lower  second 
ami  third  molars,  the  fnflowing  tissues  are  anesthetized:  mucosa  ami  perios- 
teum distal  to  tlie  lower  third  molar,  gum  tissue,  periostenm  wfvii-h  covers 
tlir  hurcrr-alveolar  f>latc  of  the  lower  sec(uid  and  I  bird  mc>lars,  and  in  addi- 
tion the  mucosa  at  the  rellcction  between  the  cheek  and  gum  tissue.  If  the 
long  buccal  nerve  passes  farther  anteriorly  than  the  lower  second  molar, 
nanudy.  in  the  region  of  the  lower  first  molar,  which  is  sometimes  the  case, 
then,  Ihe  tiiwuc  in  that  region  would  also  be  blocked.     (See  Fig.  420.) 
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If  the  long  buccal  nerve  is  injected  at  a  point  one  centimeter  inferior- 
posteriorly  to  the  opening  of  Stenson's  duct,  a  greater  amount  of  tissue  is 
blocked  than  by  the  other  block  method.  In  addition  to  the  tissues  located  to 
the  buccal  and  distal  of  the  lower  first,  second  and  third  molars,  the  mucosa 
at  the  reflection  between  the  cheek  and  gum  tissue,  and  also  a  considerable 
area  of  the  cheek  are  blocked.  It  shoxild  he  home  in  ynind  that  the  long  buccal 
nerve  does  not  supply  the  alveolar  process,  teeth,  or  the  lingual  tissue.  It  is  not 
necessary  to  hlock  this  nerve  for  dental  operations,  such  as  pulp  renwval,  cav- 
ity preparation,  etc.  If  the  second  and  third  molars  are  to  be  extracted,  or  if 
the  operation  should  involve  the  buccal  tissues,  then  in  75  per  cent  of  the 
cases  it  is  essential  to  block  this  nerve  branch.  In  those  cases  in  which  the 
long  buccal  nerve  supplies  the  buccal  structures  and  it  is  not  anesthetized, 
the  application  of  the  buccal  beak  of  the  forceps  would  inflict  pain  even  if 
the  inferior  dento-lingual  nerves  were  thoroughly  blocked. 


^^^^^^^^^^^^^^^  ^^F 

^"^1 

I^^^H* 

^^^^■^ 

Fig.    420. — Illustrating   the   area   which    i>    anesthetized    by    the    long   buccal    injection    when    the    solution    is 
deposited  buccal   to  the  second  and  third  lower  molars. 


Determining  When  Necessary  to  Block  the  Long  Buccal  Nerve  Following 
an  Inferior  Dento-lingual  Blocking. — After  the  inferior  dento-lingual  injec- 
tion has  been  made,  and  if  a  sufficient  time  has  elapsed  to  secure  anesthesia 
of  the  parts,  the  operator  should  test  the  tissues  to  see  whether  or  not 
profound  anesthesia  has  been  obtained.  The  operator  should  first  test  the 
case  l)y  exerting  direct  pressure  upon  the  gum  tissue  to  the  buccal  of  the 
lower  first  and  second  bicuspid  teeth.  If  the  patient  should  experience  pain 
it  is  caused  by  one  of  the  following  factors:  (1)  Sufficient  time  has  not 
elapsed  to  allow  the  solution  to  produce  deep  anesthesia  of  the  inferior 
dental  nerve,  or  (2)  that  the  solution  has  been  improperly  injected.  If  the 
latter  factor  is  the  cause,  deep  anesthesia  will  never  be  secured.  If  the  patient 
should  experience  pain  in  the  buccal  tissues  of  the  lower  bicuspid  teeth  the 
operator  should  wait  a  few  minutes  and  then  test  the  case  again.    On  testing 
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the  ease  a  seeond  time,  if  the  patient  still  experiences  pain,  it  should  prove 
that  the  solution  has  not  been  properly  injected  for  blocking  of  the  in- 
ferior dental  nerve,  and  the  injection  should  be  repeated.  In  case  the  buccal 
tissue  as  the  instrument  is  extended  backward.  If  such  pressure  is  made 
strunient  should  be  carried  backward  over  the  gum  tissue  covering  the 
lower  first,  second  and  third  molars.  Sharp  pressure  should  be  made  upon  the 
tissue  as  the  instrument  is  extended  backward.  If  such  pressure  is  made 
upon  the  buccal  tissues  to  a  point  distal  of  the  lower  third  molar  without 
causing  pain,  it  signifies  that  the  long  buccal  branches  do  not  enter  this  area, 
and  that  anesthesia  of  the  inferior  dental  nerve  is  complete,  and  the  blocking 
of  the  long  buccal  nerve  is  necessary.  However,  if  the  buccal  tissues  of  the 
lower  bicuspids  are  anesthetized,  and  the  patient  experiences  pain  when  the 
instrument  is  applied  to  the  buccal  tissues  of  the  lower  second  and  third 
molars,  it  signifies  that  the  long  buccal  nerve  supplies  this  area,  in  addition 
to  the  inferior  dental  nerve,  and  must  be  blocked.  In  approximately  75  per 
cent  of  cases  the  buccal  tissues  in  the  region  of  the  lower  second  and  third 
molars  are  supplied  by  nerves  from  two  different  sources,  that  is,  from  the 
inferior  dental  and  long  buccal.  In  approximately  5  per  cent  of  cases  the 
buccal  surface  of  the  lower  first  molar  is  supplied  from  the  two  different 
sources  as  mentioned  above.  The  author  does  not  advise  making  the  long 
buccal  injection  until  the  time  of  operating.  If  it  is  then  found  neces- 
sary after  testing  the  area,  the  injection  is  made.  No  time  is  lost  in  waiting 
for  anesthesia  following  this  injection  because  anesthesia  is  in  most  cases 
C()mi)h»te  within  one  minute.  However,  in  some  cases,  it  is  good  practice  to  make 
the  long  buccal  injection  immediately  following  the  blocking  of  the  inferior 
dento-lingual  nerves.  For  example,  if  the  patient  is  to  be  referred  to  an- 
other office  for  extraction  of  the  teeth,  or  for  the  performance  of  some  other 
operation,  it  is  always  best  to  make  sure  that  the  parts  are  thoroughly  blocked 
before  dismissing  the  patient. 

When  and  when  not  to  make  the  long  buccal  injection  has  been  some- 
what of  a  puzzle  to  many  operators,  and  this  very  injection  has  caused  many 
dentists  to  fail  with  block  anesthesia  in  the  region  supplied  by  these  nerves. 
The  writer  has  been  advised  by  many  operators  that  after  they  made  the  in- 
ferior denlo-lingual  injection  they  found  the  buccal  tissues  in  the  region  of 
the  lower  second  and  third  molars  to  be  highly  sensitive,  and  in  many  cases 
they  injected  more  solution  to  block  the  inferior  dento-lingual  nerves  more 
thoroughly.  Very  nnich  to  their  surprise,  after  making  the  second 
injection,  the  buccal  tissues  still  remained  sensitive.  This  was  due  to 
these  tissues  being  supi)lied,  in  addition  to  the  inferior  dental  nerve,  by  the 
long  buccal  nerve,  and  if  several  inferior  dento-lingual  injections  were  made 
the  buccal  tissues  would  still  remain  sensitive.  Evidently  those  operators 
di<l  not  understand  their  anatomy,  or  they  would  have  known  that  the  long 
buccal  nerve  was  causing  the  trouble  and  w(nild  have  made  the  long  buccal 
injection. 
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Blocking  the  Interlacing  or  Overlapping  Branches. — It  is  not  necessary 
to  block  any  of  the  interlacing  or  overlapping  branches  of  the  long  buccal 
nerve,  except  the  inferior  dental  supplying  the  buccal  surface  of  the  lower 
second  and  third  molars  which  have  been  previously  discussed. 


BLOGKINa  THE  MENTAL  AND  INCISIVE  NERVES  AT  THE  HENTAI. 

FORAMEN 

Topography  of  Anatomy. — For  a  detailed  description  of  the  mental  nerve 
see  Chapter  VII.  The  inferior  dental  canal  becomes  smaller  as  it  passes  an- 
teriorly. The  apices  of  the  bicuspid  roots  are  located  a  greater  distance  above 
the  canal  than  the  apices  of  the  molar  roots.  The  inferior  dental  nerve 
continues  anteriorly  in  the  inferior  dental  canal,  giving  off  small  branches 
which  enter  the  apices  of  the  roots  of  the  lower  molars  (see  Figs.  60  and  69) 
and,  as  it  reaches  a  point  near  the  mental  foramen,  it  divides  into  two  terminal 
branches,   the  mental  and   incisive   (see  Figs.   107   and   111).     The    incisive 


Fig.   421. — Mental   foramen  located   below    the  apex   of   first   bicuspids    (5    per  cent  of  cases). 

nerve  continues  anteriorly  in  the  mandible  supplying  the  alveolar  process,  a 
portion  of  the  bone  comprising  the  mandible,  cuspid,  lateral  and  central  in- 
cisor teeth,  labial  periosteum,  gum  tissue  and  mucous  membrane.  The  mental 
nerve  passes  out  of  the  mental  foramen  and  divides  into  the  anterior  and 
posterior  rami  (see  Fig.  112).  The  mental  nerve  does  not  supply  the  teeth, 
alveolar  process,  or  bone,  but  the  buccal  tissues  located  in  the  region  of  the 
mental  foramen.  Therefore,  the  injecting  of  the  mental  nerve  does  not  anesthe- 
tize the  alveolar  process  or  two  lower  bicuspid  teeth.  All  nerve  blocking  injec- 
tions should  take  the  name  of  the  nerve  branch  that  is  blocked,  and  when  this 
injection  is  given  the  name  of  ** mental,'*  it  is  incorrect.  It  is  true  that  the 
solution  is  injected  at  the  opening  of  the  mental  foramen,  the  mental  nerve 
and  its  branches  being  blocked,  but  the  principal  object  of  injecting  the  solu- 
tion   at    the    foramen    is    to    anesthetize    a    portion    of    the    inferior    dental 
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nerve  and  the  incisive  branch,  or  the  region  where  the  inferior  dental  divides 
into  its  terminal  divisions,  the  incisive  and  mental  branches.  Therefore,  it 
appears  that  a  more  appropriate  term  would  be  to  call  this  injection  the 
** mental-incisive  injection,'*  rather  than  the  mental  injection. 

The  object  of  injecting  the  solution  at  the  opening  of  the  mental  foramen 
is  to  anesthetize  the  two  lower  bicuspid  teeth,  alveolar  process,  and  buccal 
structures  in  this  region,  and  to  block  the  nerve  supply  in  conjunction  with 
the  incisive,  mental  or  inferior  dental  injections  on  the  opposite  side. 

In  the  adult  the  mental  foramen  is  located  in  most  cases  approximately 
midway  between  the  lower  border  of  the  mandible  and  the  gingival  margin 
in  the  bicuspid  region.  (See  Fig.  425.)  The  author  has  found,  after  exam- 
ining several  hundred  skulls,  that  the  location  of  the  mental  foramen  is  as 
follows:  in  5  per  cent  it  is  situated  below  the  apex  of  the  first  bicuspid  root 
(see  Fig.  421) ;  in  50  per  cent  below  and  between  the  apices  of  the  first  and  sec- 
ond bicuspid  roots  (see  Fig.  422) ;  in  25  per  cent  below  the  apex  of  the  sec- 


Fig.    -IJi.—  Mental    foramen    located   below   and   between    the   apices   of    the    first   and   second  bicuspids    (50 

per  cent  of  cases). 


ond  bicuspid  root  (see  Fig.  423)  ;  and  in  20  per  cent  below  and  slightly  poste- 
rior to  the  apex  of  the  second  bicuspid  root  (see  Fig.  424).  From  the  above 
named  positions,  it  can  be  seen  that  the  mental  foramen  varies  considerably 
in  its  location.  However,  it  is  easily  located  in  most  cases  by  the  method 
described  under  technic. 

The  diameter  of  the  mental  foramen  is  in  the  average  case  2Vi  mm.;  it 
extends  through  the  external  alveolar  plate;  opens  distally  and  laterally, 
and  its  anterior  surface  has  a  sharp  margin,  whereas  the  posterior  surface 
is  either  flat  or  round  (see  Fig.  35).  The  anterior  ramus  of  nerve  is  in 
contact  with  the  anterior  sharp  margin,  and  when  pressure  is  exerted  on  the 
tissues  directly  over  this  point,  the  patient  experiences  a  slight  sharp  pain; 
this  is  one  of  the  methods  of  locating  this  bony  landmark.  If  a  transverse 
line  is  drawn  from  the  anterior  external  margin  of  the  mental  foramen  on  the 
right  side  to  the  same  landmark  on  the  opposite  side,  this  line  will  be  approxi- 


Fig.    424. — Mental    foramrn    Incaled    [irlosv    Jiml    pirhlcrinr 


tact  with  the  periosfemti  ahovt'  llie  mmUil  fiJi'Miiini  durijiy'  its  passage  through 
the  tissue. 

Duriiio;  a  meetiu*r  nf  the  Kansas  State  L)<^iital  Assix-iatioii  l)r,  Frank  O. 
Hetrick,  ol!  Ottawa.  Kansas,  l)rou*rht  the  a\ithor  a  skull  showinp:  a  well  de- 
veloped Tnoiital   fnranieii  situated   beneath  the  seeond   molar  tooth,  w^hieh   is 
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an  unusual  exception  to  the  normal  position  of  this  foramen.  In  a  small 
percentage  of  cases  two  or  more  foramina  may  be  found,  f'igs.  69  and  107 
show  a  supernumerary  mental  foramen  transmitting  a  nerve   branch.     On 


V'm.   4_'5.      Location  of  niental   foramen  in  an  adult,  midway   hetwi't-n   the  l»nccal   gingival    margin   and   lower 
Ixirder    of    inandiMe,    antl    below    and    between    the    ajiices    of    the    lower    bicusi»id>. 


I'ig.   4J6.  -  Location   of   mental    foramen   in   a   child    below   and   between   the    roots   of   the   first    and   second 

deciduous    molars. 


Vig.   427. — Location   of  mental    foramen   in   senile  jaw. 

dose  examination  of  the  nerve  supply  in  this  specimen,  it  was  found  that  the 
mental  nerve  was  given  ofT  as  usual  from  the  inferior  dental  nerve,  and  then 
the  mental  nerve  divided  into  three  branches,  that  is,  the  anterior  and  posterior 
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rami  whii*h  were  normal,  ami  the  tliird  braneh  whieli  was  siiperiuinierary,  and 
passed  out  of  an  independent  foramen.    These  two  foramina  are  1  cm.  apart. 

Needle  Employed. — The  needh^  employed  for  })loeking  the  mental  and  in- 
eisive  nerve  hranehes  at  the  mt^ntid  foramen  is  No.  4,  25  gauge,  and  30  mm,  in 
leng:th  (see  Fig.  177). 

Technic  of  Injection.— The  eUair  shouhl  he  lowered  and  the  patient  assume 
a  semisupiiie  jiosition,  with  the  ojierator  standing*  t)eliind  the  patient.  B*^- 
fore  prei>arinii:  the  tissue  for  Ihe  needhv,  tlie  loeidion  rd'  Ihe  mental  foramen 
is  aseertained.  To  loeate  the  mental  fnramtuu  tlie  fallowing  nn^tliods  are 
employed:  The  patient's  lips  and  eheeks  should  he  depressed,  iind  the  opera- 
tor should  ohserve  ihe  i^fenei'at  loeation  of  the  bicuspid  teeth  whieh  will   give 


Fig.   4J8. —  Locating   tlic    mental    for.m  <  n    *'.v    ]  :tl[  lUrKii    U' 


ill    ibi;    li|i    I  if    index    linger. 


him  an  approximate  loeation  of  the  mental  foranu^ri.  Plaee  the  tip  of  the  in- 
dex fmger  on  the  skin  exterior  to  the  apiees  of  the  roots  of  the  lower  bi- 
euspid  teeth.  (See  Figs,  428  and  429.)  The  tip  of  the  index  finger  is 
moved  gently,  and  in  nu>st  instanees  the  pulsation  of  the  mental  artery 
can  he  obtained.  However,  in  some  cases  this  is  diflieult,  if  there  is  con- 
siderable muscle  and  adipose  tissue  present  in  this  region.  Usually  the 
foramen  is  located  by  placing  the  tip  of  the  index  lint^er  in  the  approximate 
location  of  the  foramen  and  exerting  considerable  pressure  on  the  tskin  and 
underlying  tissue.  Maintaining  this  pressure  continuously,  the  index  finger 
is  moved  slightly,  and  when  pressure  is  exerted  directly  over  the  anterior 
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ramus  of  the  mental  nerve  (which  is  in  contact  with  the  anterior  sharp  mar- 
gin of  the  mental  foramen)  the  patient  will  experience  a  slight  sharp  pain. 
Before  this  procedure  the  patient  should  be  informed  to  advise  the  operator 
the  moment  he  experiences  a  difference  in  the  sensation.  This  direct  pressure 
is  an  excellent  guide  in  locating  the  mental  foramen.  Therefore,  by  these 
three  methods:  First,  observation;  second^  palpation,  and  third,  direct  pressure, 
little  difficulty  will  be  experienced  in  locating  the  mental  foramen,  and  after 
this  is  accomplished  the  injection  of  the  solution  is  a  very  simple  matter. 

After  the  foramen  is  located,  the  operator  should  compare  the  external 
position  of  the  index  finger,  as  it  is  resting  over  the  mental  foramen,  with 


Fig.  429. — After  locating  the  mental  foramen  the  tip  of  index  finger  is  allowed  to  remain  over  same.     The 
check  and  lip  are  depressed  with  the  thumb. 


the  bicuspid  teeth.  Next  prepare  an  area  3  cm.  in  diameter  with  the  germi- 
cidal solution  over  the  buccal  surfaces  of  the  gum  tissue  and  mucosa  in  the 
region  of  the  two  lower  bicuspid  teeth.  The  operator  stands  behind  the  pa- 
tient, the  chair  lowered,  with  the  patient  in  a  semisupine  position.  The  tip 
of  the  left  index  finger  is  ])laced  over  the  mental  foramen,  the  cheek  and  lip 
are  depressed  with  the  thumb  (see  Fig.  429).  The  patient  is  instructed  to  keep 
the  mouth  about  one-half  open,  the  syringe  is  held  in  the  hand  pen  fashion, 
and  should  contain  at  least  two  mils  of  the  injecting  solution.  The  bar- 
rel of  the  syringe  is  in  contact  with  the  patient's  cheek,  and  with  the 
cheek    drawn   laterally   and   the   lip   depressed,   the   area   of   injection  is  in 


Kip  4J'>, — lIliisTraiinjc  a  tinp  <lr.iwn  thru  ugh  thtt  latKg  axis  of  upprr  sccoml  Ijicu5}/Jd  J^iissiiig  tfirougb 
I  he    following: 

1.  Siipr-iorbjial  forjinicn  i>r  luitclr,  2,  ittfraorlirtal  I'oraTiitii;  3,  rtnitt  of  ujiiirr  stconil  Uiciispid ;  4, 
mental    fordnirn. 

trdin  the  jjerit^steiun  cuveriiiir  the  I'Xteinial  alveular  plaXe  (see  Fig,  433),  The 
needle  should  never  be  m  eoiitaut  with  tlie  perhisteum  until  the  open- 
ing of  tlie  mental  foramen  is  reached.  The  direct  inn  of  the  needle,  after  the 
initial  pnnelurc  k  nnule,  depeinls  tin  the  Ineatioii  of  the  mental  foramen.  Fijr. 
434  shows  the  four  positions  of  flie  mental  foramen,  and  also  indieates  the  posi- 
tion assumed  liy  the  needle  as  it  passes  thrciutrh  the  tissues.    A  eommon  start-, 
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in^  point  is  omplnvtMl  whu-h  is  liu'ii1p<l  in  tin*  niiu'tms  fold  to  tlie  hucfal  of  the 
lower  seeoiid  lociispid  (nee  Fiijs,  4:U  iuid  AM).  If  the  pr^sition  of  tlip  mental 
forami'Ti  is  found  to  he  hehnv  the  apex  of  the  iirst  hieitsiTid,  the  needle  is  di- 
rected towards  the  finnuien.  wliieh  would  he  arderico'lv.  in  wan!  and  down- 


l*ig.  4J1,— lUuftratidg  puruMurc  p«»tht  for  mentnl   injection,   Ittcatrd   buccal    tn   aefoml    bicu»|iid. 

wartl  If  the  foraiueii  is  situated  h.^hiw  and  bt^tvveen  the  at>iees  of  Ihe  fn- 
ruspid  teeth,  the  needle  is  innerted  downward,  inward  and  ant'*ri(Krly  (see  Kij^s. 
4:I5  and  4H1>}.  If  the  fm^anoui  is  beneath  the  apex  of  the  seeond  biruspid,  the 
needle  In  advaneed  tlownward  arul  inward  (see  V\ir.  4;j7  U  and  if  it   is  Io«*ated 
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solution  from  the  syringe,  and  if  this  is  experienced  by  the  operator,  the  needle 
should  be  slightly  withdrawn  and  its  position  changed.  If  the  needle 
is  manipulated  as  previously  described,  the  solution  can  be  injected  with  per- 
fect ease,  without  pain,  and  little  or  no  difficulty  will  be  experienced,  the 
needle  striking  the  periosteum  before  the  opening  of  the  foramen  is  reached. 
Massa.ging  the  Tissues. — After  the  solution  is  injected,  the  skin  which 
covers  the  region  of  the  mental  foramen  should  be  massaged,  using  a  circular 
movement,  to  enable  the  solution  to  penetrate  the  mental  foramen  and  reach 
the  inferior  dental  nerve,  where  the  mental  and  incisive  branches  arise.  The 
solution  must  pass  through  the  mental  foramen  to  produce  anesthesia  of  the 


Fig.   433. — Injecting  the   solution  at  the  mental  foramen. 


two  lower  bicuspid  teeth  (50  per  cent  of  cases  the  cuspid),  alveolar  proc 
ess  and  buccal  structures.  A  skillful  technic  is  necessary  if  the  solution 
is  to  be  injected  at  the  opening  of  a  foramen,  such  as  the  mental  or  in- 
fraorbital, because  the  solution  must  pass  a  distance  of  several  millimeters  to 
reach  the  desired  nerve  branches.  Therefore,  the  operator  must  remember  that 
if  the  solution  is  not  injected  at  the  opening  of  the  foramen,  very  little  of  it  will 
ever  reach  the  desired  point,  even  if  the  area  is  properly  massaged. 

Precautions. — Always  locate  the  position  of  the  mental  foramen  before 
preparing  the  tissue  for  the  reception  of  the  needle.  Never  extend  the  needle 
downward  in  contact  with  the  periosteum  for  fear  of  bending  or  breaking  it 
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solution  from  the  syringe,  and  if  this  is  experienced  by  the  operator,  the  needle 
should  be  slightly  withdrawn  and  its  position  changed.  If  the  needle 
is  manipulated  as  previously  described,  the  solution  can  be  injected  with  per- 
fect ease,  \vithout  pain,  and  little  or  no  difficulty  will  be  experienced,  the 
needle  striking  the  periosteum  before  the  opening  of  the  foramen  is  reached. 
Massa.ging  the  Tissues. — After  the  solution  is  injected,  the  skin  which 
covers  the  region  of  the  mental  foramen  should  be  massaged,  using  a  circular 
movement,  to  enable  the  solution  to  penetrate  the  mental  foramen  and  reach 
the  inferior  dental  nerve,  where  the  mental  and  incisive  branches  arise.  The 
solution  must  pass  through  the  mental  foramen  to  produce  anesthesia  of  the 


Fig.   433. — Injecting  the  solution  at  the  mental   foramen. 


two  lower  bicuspid  teeth  (50  per  cent  of  cases  the  cuspid),  alveolar  proc 
ess  and  buccal  structures.  A  skillful  technic  is  necessary  if  the  solution 
is  to  be  injected  at  the  opening  of  a  foramen,  such  as  the  mental  or  in- 
fraorbital, because  the  solution  must  pass  a  distance  of  several  millimeters  to 
reach  the  desired  nerve  branches.  Therefore,  the  operator  must  remember  that 
if  the  solution  is  not  injected  at  the  opening  of  the  foramen,  very  little  of  it  will 
ever  reach  the  desired  point,  even  if  the  area  is  properly  massaged. 

Precautions. — Always  locate  the  position  of  the  mental  foramen  before 
pr'^paring  the  tissue  for  the  reception  of  the  needle.  Never  extend  the  needle 
downward  in  contact  with  the  periosteum  for  fear  of  bending  or  breaking  it 


Fig.    4J5, — Iiij«*ctinK    solution    at    m«rntal    foramen    when    located    hclnw    and    hctweeri    apices    of    bicuspids* 
Nrcdie  directed   downward^  inward   and   .*li|flnly  anteriorly. 
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Fig.    4J6.~nki9lraHnx   tlircctiou   i4    Httdle    for    injcctinf;   lolulion   at    mt'inal   foramen,   when    Incited 
beiuw  and   hrtwrfti  A|.iicc»  of  bictisiiida. 
1   and  2,   Menial   nerve* 


I'ig.    43? —Injecting    solntiun    at    tnmul    furamcn.    wlien    twjited    b«low    apex    o(    second    hicnspid.      Needle 

directed   downward   and   inward. 
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bef<>re  the  npeniiig  of  the  mental  foranion  is  reacheJ.  It  uill  be  noted  that 
eonsiderahle  stress  is  plaeed  on  this  pfMiit,  as  many  uperators  have  failed  to 
produee  anesthesia  of  this  region  with  the  mentai  injeetion.  If  the  solution  is 
deposit^nl  f\\e  to  ten  millimeters  from  tlie  foraMien,  very  little  will  pass  into  the 
inferior  dental  eanah  as  the  solution  during  the  pryeess  of  massati:inj?  will  fol- 
low the  lines  of  least  resistaneo,  which  are  the  soft  tissues.  The  needle  em- 
ployed for  this  injeeticm  is  Xo,  4,  ^  em.  in  length.  The  average  depth  to  in- 
sert the  needle  is  1  em.;  thtM'efore,  2  em.  will  remain  outside  the  tissue. 


Fig.  438.— Injecting  solution  at  mental   Foramen   when  IrHatfd   brlow  and   distal  to  aptJt  of  second   bicuspid 
Npcdic  19  directed  downward,  inward  and   slightly   hackward. 


Time  to  Wait  for  Anesthesia, — The  lime  to  wait  for  anesthesia  depends 
upon  the  four  factors  given  on  page  11M>.  If  the  solution  has  been  properly 
injected  at  the  opening  td'  the  mental  foramen,  and  the  tissues  covering  the 
region  massaged  in  a  eireular  maunerj  the  time  Mill  vary  from  three  to  five 
minutes. 

Structures  Anesthetized. — A  single  mental  injection,  if  properly  made, 
should  anesthetize  the  hrst  and  second  bicuspids,  and  in  50  per  cent  of  the 
cases  the  cuspid,  the  alveolar  process,  bueeal  periosteum,  gum  tissue  and 
mucosa  in   the   reflection   of  the   cheek,  extending  anteriorly   as   far  as   the 
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labial  surface  of  the  lower  cuspid.  Following  three  different  injections  by 
the  author,  anesthesia  was  secured  of  the  cuspid,  first  and  second  bicuspids, 
first  and  second  molar  teeth.  The  solution  was  injected  through  the  mental 
foramen,  and  anesthesia  was  secured  over  a  greater  area  on  account  of  the  solution 
passing  both  anteriorly  and  posteriorly  in  the  inferior  dental  canal.  It  is  not 
the  object  to  force  the  needle  into  the  mental  foramen,  but  it  should  be  stopped 
at  the  opening  and  the  solution  injected  at  that  point.  In  50  per  cent  of  the 
eases,  anesthesia  will  be  secured  in  the  cuspid  sufficient  for  sensitive  cavity 
preparation.  However,  if  sufficient  anesthesia  has  not  been  secured  in  the 
cuspid,  the  overlapping  or  communicating  branches  on  the  opposite  side  are 
blocked  by  making  the  incisive  injection  on  the  same  side  on  which  the 
mental  injection  was  made. 

If  the  bicuspid  teeth  are  to  be  extracted,  or  treated  for  pyorrhea,  or  any 
operation  which  involves  the  lingual  side,  then  it  is  essential  to  block  the  lin- 


Fig.   439.- 


Outlinc   of   area   of   anesthesia    produced   by   making   injection   at    mental    foramen;    2,    mental 

foramen. 


gual  nerve,  as  it  su])plies  the  gum  tissue,  periosteum  and  mucus  membrane  on 
the  lingual  side  of  the  bicuspid  teeth.  The  technic  for  blocking  the  lingual 
nerve  supply  that  accompanies  the  mental  injection,  is  described  on  page  619. 

Indications  and  Contraindications  for  the  Mental  Injection. — The  mental 
injection  is  indicated  when  the  bicuspid  teeth  are  involved,  or  in  case  it 
is  desired  to  block  the  communicating  nerve  supply  in  the  region  of  the 
mental  foramen.  This  is  employed  many  times  in  conjunction  with  the  in- 
cisive, mental  or  inferior  dental  injections  on  the  opposite  side  of  the 
jaw.  When  the  nerve  supply  is  blocked  at  the  mental  foramen,  the  area  of 
anesthesia  is  restricted  to  a  smaller  area  than  that  which  would  be  produced 
following  the  inferior  dental  injection. 

The  mental  injection  is  contraindicated,  if  it  is  impossible  to  locate  the 
position  of  the  mental  foramen,  or  if  the  tissues  through  which  the  needle 
must  pass  are  infiamed,  or  infected. 
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Blocking  the  Interlacing  or  Overlapping  Branches. — The  deep  lilock  in- 
jtTtions,  wliit*]]  nvv  usunWy  *fivt^n  1o  aiit"StlK4izt*  tlie  nerve  supply  from  the  oppo- 
site  side,  is  the  mental  injection  on  tlie  opposite  side  of  the  areli,  or  the  incisive 
injeetirnis  eitlier  in  I  he  rijrht  or  left  ineisive  fossa.  For  extnnple,  if  it  is  de- 
sired to  prodiiee  {luesthesia  nf  thf^  lower  ensjnd  tooth,  in  a(hiJtioii  to  the  nieiital 
injeetion,  an  ineisive  injiM^tinn  is  inadi^  in  th**  ini'isive  fossa  on  the  same  side 
of  the  jav\\  This  will  hloek  the  itieisive  nerve  l>ranehes  whieh  enter  this  re«rion 
from  the  opposite  side.  These  two  injeetions  will  isolate  the  ;irea  oceu- 
pied  hy  the  lateral,  cuspid,  iind  first  and  seeond  bicuspid  teeth. 


iB^igs  440. — Making  preliminary  injci!tiori  prior  to  inaertitig  needl*  to  memat  foramen  by  extraoral   melli(Mi 


BLOCKING  THE  MENTAL  ANB  INCISIVE  NERVES  BY  THE  EXTEA- 

ORAL  METHOD 

Topography  of  Anatomy. — The  n*-rvous  an^itomy  <d'  this  rejjrion  has  been 
given  in  C'hapter  VII.  The  needle  is  inserted  fruin  the  exterior  through  the 
skin  ami  bneeal  tissues.  The  same  rub*?;  at>[>ly  here  for  loeatinjr  the  mental 
foramen  as  those  which  have  been  u:iven  on  pn^o  51)6  under  teehnie  for  block- 
ing the  mental  incisive  nerves  by  the  intnif>ral  method,  and  the  reader  is  ad- 
vised to  rrfcr  to  that  part  of  the  text. 

Needle  Employed. — Two  needles  are  used  fto'  bloekintc  the  mental  ineisive 
nerves  at  the  mental  foramen  by  the  extraot'al  method.  Preliminary  needle 
No.   7    is   used    for   inj*M'tin«r   into    the    skin    and    suhenta neons     tissue,     fol- 
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lowed  by  ueedle  No.  4  for  injeetiiig  Hi<^  Mtlulinn  at  the  opening  of  the  mental 
foramen. 

Technic  of  Injection,— The  skin  is  tir^t  prepared  l>y  the  application  of  a 
germicidal  solution,  such  an  tincture  of  iodin  or  a  1  1000  solution  of  hi- 
cldoride  of  mercury.  The  chair  is  lowered  and  the  patient  is  plaeed  in  the 
semisnpine  position,  the  operator  standiniz  behind  the  patient.  The  skin 
is  held  between  the  index  finj^er  aiul  thntnh,  aiut  the  preliminary  needle, 
which  is  10  nmu  in  len^^th,  27  prange,  is  passed  beneath  the  snrfaee  ui  the  skin, 
iuul  4  minims  of  solntinn  nrc  slowly  injected.     (See  Fi^.  440.)     After  waitiiit.; 


\ 


r 


Fig,   A41, — ^tartiiif;    lu-eilk-   hi  aiicstlicli/ji'd  /.otic   for  btockiiiK  nt   inrntal   foranutt   by   cxtraoral   firrlhuil. 


ftir  one  minute,  the  needle  is  ^^radnally  rjdvrinced  inli»  ffie  skin  and  subcutane- 
ous tissue,  and  4  more  minims  i\f  solution  are  injecteil.  The  process  is  re- 
pen  ttnl  as  (d"ten  as  necessary,  lie  careful  to  inject  the  solution  both  within 
and  hencalh  ihc  skin.  At  h'asi,  Iwa  minutt^s  should  elapse  following^  the  pre- 
liminary ilrieetif^t^  to  alhnv  the  sohdion  sufficient  tiuie  to  protluec  ilcep  anes- 
thesia of  I  he  skin  ami  subcutaneous  parts,  s<>  the  regular  nerve  blocking 
needle  can  f»c  inserted  without  pain.  The  syringe,  with  needle  No.  4^  is  held 
in  the  band  pen  fashion  and  the  puncture  is  made  in  the  skin  2  em.  posterior 
and  inferi(U'  to  the  aniile  of  the  rnouth,  in  the  tissue  which  has  been  anesthe- 
tized by  the  preliminary  injection.  (See  V\g.  441,)  The  direction  of  the 
needle  js  downward,  inward  an«l  eitlicr  posteriorly  or  anteriorly,  this  de- 
p**ndinf?  upon  the  jjosition  of  the  foraiiien.  (See  F\\r^.  421,  422,  42:^,  and 
424.)     The  needle  should  not  strike  the  periosteum  covering  the  external  al- 
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veolar  plate  until  the  opening  of  the  mentnl  foramen  is  rea(*hetL  The  neoille 
forms  an  aeiite  angh*  Avith  the  external  alveolar  plate  wliile  the  solution  is 
hein^^  injeeted.    (See  Figs.  442,  443,  and  444.) 

Injection  of  Solution.— The  skin  is  hehl  hetween  the  imh^x  fniger  and 
tliumh,  the  preliminary  needle  is  inserted  heneath  the  surfaee,  and  oiir- 
lialf   mil  of  solution   is   injeeted   hetweeii   the  skin   aiul   mu-sele   tissue.      The 


Fig,    442. — Wet    anatomicQl    specimen    slinwini?    rJircclinn    of    nee4lc    while   injecUng   the   solution    at    mental 

foramcni  bv  extraorat   method. 


syringe  should  etudain  2^  -  mils  of  solution,  which  are  siiffieient  fur  the  pre- 
liminary injeetiun  and  the  amount  that  is  to  be  diseharged  at  the  opening 
of  the  mental  foramen.  Two  mils  of  the  solution  are  disehartred  at  the  open- 
iug  of  the  mental  foramen.  (See  Figs.  443  and  444.)  If  tlie  patient  experi- 
ences pain  as  the  needle  is  being  advanced,  it  is  good  practice  to  iujeet  solu- 


Fig.    44X. — Anatomical    !i|'ciniicii    w>th    Uef^rcMert    tUp    ilUtstrAtlni;    the    needle    in    position    «i    mental 
formmen  lay  extraoral   method. 
K  Mcnral  nrrvc, 

is  of  very  situill  diameUT,  eoiisidt'rahle  piiin  will  be  expt* rieruM^d  uidess  there 
has  been  a  preliitiinary  inject  inn,  or  the  skin  frozen  by  ethyl  chlorid  or  some 
other  refrigerant  agent.  Due  care  should  he  Uik^n  m  loeatiiig  I  he  mental  fora- 
men before  inserting  the  needle  into  the  tissue.    Never  attempt  to  advance  the 


rvLOrK    ANESTHESIA    AN'D    AfJJKD   SUBJECTS 

needle  in  fonlaet  witli  the  peric^steiiin  eoverlntr  the  exterinil  alveolar  plate 
above  The  frjranien. 

Time  to  Wait  for  Anesthesia. —  Wait  two  mhuites  for  tlie  preliminary  in- 
jection to  aneslhetize  the  rxternal  1  issues.  The  time  tn  wait  tor  anesthesia 
following  the  injeeticni  nf  the  sol ut ion  at  tfie  €jpeinn*r  of  the  mental  foramen 
and  proper  massaging  ot"  the  tissues,  is  from  tlinve  to  five  ttjinutes,  depend inac 
on  the  four  faetors  enumerated  on  page  lJ)t5, 

Structures  Anesthetized. — Tlie  struetures  anesthetized  Uy  injeeJinir  the  so- 
lution at  the  mental  foramen,  followin*r  the  extra  oral  method,  are  tlie  same 
as  those  already  enumerated  nu  |>af;e  tU)4  ft^r  the  intiaijral  method,  totjether 


Fig,   444. — Needle  in  [losition  wtiik  injecting  the  sotutiQii  at  menial   forafnen   by   entraoral    metlir>d. 


with  the  skill  ami  isuheutaueous  tissue.  The  bloekin^  of  the  comnniiiieatinjr 
or  overlapping  brauehes  is  the  same  as  that  given  on  page  60G  for  the  intra- 
oral methcML 

Indications  for  the  Extraoral  Method  for  Blocking  the  Mental  Ineisiire 
Nerves.  —This  metliod  is  iutlieated  if  iullauuaatiou  or  iiifertion  is  present  in 
the  tissnes  in  the  region  of  the  lower  bieuspid  teeth.  It  is  at  this  point 
that  the  needle  is  inserted  for  l)b>ekiug  the  mental  and  ineisive  nerves  at  the 
mental  foramen,  l>y  the  intraoral  metliod.  (iood  results  may  he  obtained 
by  blocking  these  nerves  by  the  extraitral  method  if  the  teehnie  is  properly 
exeeuted.  ^ 
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Topography  of  Anatomy.— Tlif*  reader  is  referred  In  ("liapter  VII  for  a 
enniph'te  d^'srripticHi  of  the  iiu'isive  nerve.  Only  a  synopsis  will  lie  o;iven 
here.     Tiiis  hninrh  eontimies  Hiiterinrly  in  the  substariep  t»F  tlie  middle  plate 


^  M^     l^- 

Hb. 

1 '  ^^^^^^^^^^^v 

^^^^H^^^H^9H^HI^&.^ 

^^^^|^9| 

kjj^ 

FJli      ii 


W'f    ^\'r>iM>fu   -huwiiiK  paiitiun   of  iicrdle   for    MockinK  At   Jefr   tnciaive   fossa. 


of  buiie  of  the  lower  jaw  and  is  one  of  tlie  terminal  branehes  of  the  inferior 
dental,  the  other  beini?  the  mental  braneh  passinj^  through  the  iiieiilal  fora- 
men. The  ineisive  nerve  gives  oflC  several  small  branehes  whieh  supply  the 
eusptd,   lateral   and   eentral   ineisor   teeth,   alveolar   jiroeess,   a   portioti   of   the 
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jaw  bone  and  the  labial  periosleiim,  gum  tissue  and  niueosa  in  the  region  of 
the  above-named  teeth.  (See  Fi^s.  *>0.  69  and  llLi  The  incisive  nerve 
arising  from  the  riirht  infertor  dental  overlaps  its  fellow  uen-e  froni  the  op- 
posite side  aeross  the  median  line.  The  interlacing  or  overlapping  liranehes 
extend  some  distanee  an  either  side  of  the  median  line.  For  example, 
the  ineisive  nerve  hramdies  on  the  right  side  of  the  jaw  will  cross  the  median 
line  to  the  left  side,  and  supply  the  tissues  as  far  as  the  lateral  ineisor  tooth. 
Therefore,  in  most  eases  the  region  neeiipied  by  the  two  centrals  ami  laterals 
is  supplied  by  liotb  the  rii^ht  and  left  incisive  nerves.  These  branches  do  not 
supply  the  lingual  gum  tissne,  prri(Ksteirm  or  niueosa. 


Fig,   440. — Illublratint^   ihc  poiiitioni  of  iiccdk-   for  injecting;  at   ihc    Icfl   incisive   io9tJL, 

Situated  on  either  side  of  the  median  line  are  tlo'  incisive  fosssB,  located 
below  and  between  the  apices  of  the  lateral  and  eentral  ineisor  roots,  and 
midway  between  the  labio-gingival  margins  nf  ihe  eentral  and  lateral  and  the 
lower  border  of  the  mandible.  (See  Figs.  32  and  102.)  These  fossie  are  sep- 
arated from  each  other  by  a  bony  prominence  at  the  median  line  which  is 
called  the  symphysis.  (See  Fig.  102.)  The  fossie  are  concave,  and  in  most 
cases  several  small  foramina,  known  as  the  incisive  foramina,  are  located  in 
the  bottom  of  each  fossa,  which  transmit  small  nerves  and  blood  vessels.  The 
external  plate  of  bone  which  foruLs  the  lloor  of  the  f<»ssa,  is  in  most  eases 
very  thin.  If  a  fresh  specimen  is  examined  by  strippingf  the  periosteum, 
from  one  to  six  small  foramina  are  seen  which  give  direct  communication 
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from  the  exterior  to  the  iuiier  eaneellouH  plate  of  bone.  Exaiiiination  of 
a  dry  mandible  many  times  shows  several  foramina  located  in  each  of  the 
incisive  fossae.  However,  with  a  dry  specimen  the  foramina  may  be  tilled 
wnlh  debris,  or  become  closed  during  the  process  of  cl craning  the  sktdl. 
The  small  incisive  foramina  arc  uf  jrreat  import  a  nee  in  allowing  the  sohition 
to  pass  readily  throii^Hi  the  external  alveolar  plalc,  tlins  reaching  the  incisive 
nerve  branches. 

Needle  Employed. — Thf^  ncetllc  used  Un-  block in^  the  incisive  nerve  is  No, 
4,  25  gauge  and  3  cm.  in  lcn*;rth.     (See  Y'lfx-  117.) 


Ftf«  447.^tnci»ive  injection.     X  rciirrsciits  jioint  tif  iiijcctitiiK  ftolution  at  left  incutTc  fowA.  (See  Fig,  450.) 


Technic  of  Injection,  -The  iiu-isive  branch  of  the  inferior  di^atal  is  easily 
bhM'ke<l  ti"  tlh'  tjpcrnttn'  niulerstands  the  technic,  osleo)t>^^y  and  nerve  supply 
of  the  parts.  Tlic  bbK-kiuy;  a?  (his  nerve  is  of  ^reat  advantage,  not  only  for 
oj>«*riilJve  deiiiistry,  bul  for  I  In*  s|MH'ialist  in  f>criodontia,  as  the  regioti  of  the  in- 
cisors anri  cuspid  teeth  is  nndonbtfdly  invr^lvetl  by  pyorrhea  in  a  greater 
numlicr  of  <*Hses  than  nny  other  rc^rion.  The  tecliuii-  nt  injection  is  as  fol- 
lows: In  most  rnsrs  I  he  operation  will  involve  tfie  four  incisor  teeth,  namely, 
the  *wo  centrals  arnl  two  laterals,  and   onlv  one   insertion   of  the   needle   is 


necessary  if*  l^lock  ilie  iiervt*  sHin>ly  mi  tlie  right  and  left  sides  of  the  median 
line  (see  Fig.  451).  The  chair  is  lowered  with  the  patient  in  a  semisupine 
position,  and  the  operator  standing  hehind  the  patient.  The  area  is  prepared 
hy  drying  and  applying  the  germicidal   solntinn  to  th(?  tissues  which   are  to 


I'ig.    4-l>'       \\\i    -.['<  I,  iiTicii    sJiovrinR    position    of    nrcrlle   for   blocking   al    right    :i  >-a. 

receive  the  needle;  Hie  syringe  is  held  in  the  hiind  pen  fashion,  and  the  mu- 
cous inemhrane  is  punetorcd  at  tlie  reflection  between  the  lii>  and  lahial  giirn 
tissue.  The  iuihal  pinietnre  shmild  always  l>e  made  near  the  median  line. 
(See  Figs.  445  and  44tL)     The  needle  is  advanced  laterally,  downward  and 
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backward,  directing  it  to  the  floor  of  the  incisive  fossa.  The  bevel  of  the  needle 
should  always  be  towards  the  bone.  The  needle  should  not  be  in  contact  with 
the  periosteum,  except  at  the  time  the  incisive  fossa  is  reached,  at  an  approxi- 
mate depth  of  one  centimeter.  (See  Fig.  447.)  One  mil  of  solution  is  slowly  in- 
jected; then  the  needle  is  withdrawn  without  taking  it  out  of  the  tissue,  and 
advanced  toAvard  the  opposite  fossa,  using  the  reverse  of  the  same  technic  (see 
Figs.  448.  449,  450).  Only  one  puncture  of  the  mucosa  is  necessary  for  the  in- 
jection of  2  mils  of  solution  in  l)oth  the  right  and  left  fossa?  (Fig.  451).  While 
the  needle  is  being  advanced  in  the  proper  direction,  it  is  of  advantage  to 
depress  the  lower  lip  of  the  patient  with  the  thumb  and  index  finger  of  the 
left  hand.    (See  Figs.  446  and  449.)    It  is  necessary  to  force  the  needle  through 


\ 


l'\K.   AA*).      IlliiNtratiuK  the  p«>siti<Mi   of   neiMlIc  for  injcctiiiK  at   the   ri^ht   incisive   fossa. 


the  frenum  locate<l  in  the  median  line  while  reaching  one  of  the  fossas  this 
depen<ling  upon  the  fossa  injected  first. 

If  the  i'onr  lower  incisor  teeth  are  to  be  blocked,  then  apply  the  technic 
as  given.  If  the  central  and  lateral  area  on  one  side  only  is  to  be  blocked, 
inject  the  solution  in  the  incisive  fossa  on  that  side  only. 

Injection  of  Solution.-- If  the  area  occupied  by  the  four  lower  incisor 
teeth  is  to  be  blockiMl,  the  syringe  should  contain  two  mils  of  the  solution  and 
deposit  it  e(|ually  in  tht»  right  and  left  incisive  fossa'.  It  is  seldom  necessary  to 
inject  the  solution  after  the  puncture  is  unulo  and  while  the  needle  is  being 
advanced  in  the  direction  of  the  incisive  I'ossii,  because  little  or  no  pain  is  ex- 
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perienced  by  tlie  patient.  However,  if  the  patient  should  experience  pain,  then 
it  is  good  practice  ta  discharge  a  few  minims  of  the  solution  as  the  needle 
is  bein'3^  advanced. 

Precautions,—  Tht*  operator  should  reinenilK*r  I  ho  promincuce  formed  by 
the  symphysis  at  the  median  line,  and  that  the  incisive  fossae  are  located 
below  and  beneath  the  apices  of  the  lateral  and  eentral  incisor  teeth,  miilway 
between  the  labiojxinfrival  marisrin  and  the  bjwer  liorder  of  the  mandible.  Never 
insert  the  needle  into  the  ^nm  tissue  and  follow  the  periosteum  to  the  fossa,  as 


Fig.  4S0.^-Itidiive  injection.    X  represetiis  point  of  injectiag  iiohition  at  fijjht  incisive  fos?^.   (Sec  Ftg.  447.) 

this  proeednre  may  result  hi  the  liciulinii  ur  break injLt  of  the  needle  whieli  wilT 
prevent  it  from  reachinj^  tiie  floor  of  lite  fr^ssa,  and  in  addiliun  unnecessary 
pain  will  be  inflicted  upon  the  patient  by  sneb  a  procedure.  The  needle  should 
always  be  started  in  the  mueosn  lu'tween  the  lip  and  ^nm  tissue  at  leasi  I  t-uK 
from  the  gum  tissue,  (See  Fi^s.  445,  440,  448,  and  441L)  The  needle  slujuUl 
form  an  acute  ang:le  with  the  external  alveolar  plate.  The  bevel  of  the  needle 
should  be  towards  the  periosteum  while  thi'  needle  is  hernia  advanced  into  the  tis- 
sues and  as  the  solution  is  bcin^  injcct<»d.  The  direction  of  the  needle  should  al- 
ways be  backward,  downward  and  laterally  to  an  approximate  depth  of  1  cm.» 
leaving  2  cm.  external  to  the  tissue.  If  eonsiderable  pressure  is  required  to  dis- 
charge the  solution  from  the  syrinire,  withdraw  it  sliprhtly  or  work  the  needle 
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back  and  forth  1  or  2  mm.,  which  will  greatly  facilitate  the  discharging  of 
the  solution. 

Time  to  Wait  for  Anesthesia. — If  1  mil  of  the  solution  has  been  injected 
in  contact  with  the  periosteum  in  the  floor  of  each  incisive  fossa,  anesthesia 
will  be  secured  in  the  majority  of  cases  in  one  minute.  After  the  solution 
is  injected  either  in  the  right  or  left  fossa  or  in  both  of  them,  the  skin  over 
each  fossa  is  massaged,  using  a  circular  motion,  which  materially  hastens  the 
rapid  passage  of  the  solution  through  the  incisive  foramina. 

Structures  Anesthetized. — If  the  incisive  nerve  branches  are  blocked  by 
injecting  the  solution  in  only  one  fossa,  anesthesia  is  secured  in  the  central 
and  lateral  incisor  teeth,  alveolar  process,  a  portion  of  the  bone  of  the  mandi- 
ble, and  the  labial  gum  tissue,  periosteum  and  mucosa  in  the  immediate  re- 
gion of  those  teeth.    If  both  incisive  nerve  branches  are  blocked  by  injecting 


Fig.  451.--I)iaKrani  illustrating  the  plane  through  which  the  needle  passes  for  blocking  the  incisive 
nerves  at  the  right  and  left  incisive   fossa;. 

1  and  i.  Incisive  foss.r.  Note  how  the  needle  indicated  by  3  is  passed  across  median  line  in  direc- 
tion of  arrow  to  position  indicated  by  4. 

the  solution  in  the  right  and  left  fossa;,  anesthesia  will  then  be  secured  in 
the  four  lower  incisor  teeth,  alveolar  process,  a  portion  of  the  bone  of  the 
lower  jaw,  labial  periosteum,  gum  tissue  and  mucosa  in  the  region  of  the  four 
incisor  teeth.  (See  Fig.  452.)  In  addition  to  the  structures  previously  men- 
tioned, a  considerable  portion  of  the  lip  is  blocked.  This  injection  alone  is 
sufficient  for  (l(»ntal  operations  upon  the  teeth,  such  as  cavity  preparation,  pulp 
removal,  or  shaping  the  crowns  of  the  teeth  for  bridge  abutments,  or  for  the 
performance  of  any  operation  which  involves  the  soft  structures  located  on 
the  labial  side  of  the  four  lower  incisors.  If  these  teeth  are  to  be  extracted, 
pus  pockets  curetted,  or  any  other  operation  which  involves  the  lingual  gum 
tissue,  i)eri()steum  and  mucosa,  is  to  be  performed,  then  it  is  necessary  to 
block  the  nerve  supply  on   the  lingual  side.     The  technic   for  this  lingual 
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blocking  is  given  on  page  623.  The  nerve  supply  on  the  lingual  side  should 
not  be  blocked  with  that  of  the  incisive  blocking  unless  the  operation  involves 
the  lingual  tissues. 

Blocking  to  Inclade  Lower  Cuspid  with  Central  and  LateraL — In  some 
cases  it  will  be  found  that  partial  anesthesia  will  be  produced  in  the  lo-wrer  cus- 
pid tooth  following  an  incisive  injection,  and  when  this  is  the  case  it  signifies 
that  a  great  deal  of  the  M>lution  has  penetrated  the  external  alveolar  plate 
and  passed  backward  in  the  middle  cancellous  bone,  thereby  reaching:  the 
nerve  supply  in  the  cuspid  region.  However,  the  inferior  dental  nerve  located 
distally  to  the  cuspid  tooth  is  only  partially  blocked,  and  if  it  is  desired  to 
include  the  cuspid  in  the  area  of  anesthesia,  it  becomes  necessary  to  make  an 
injection  at  the  mental  foramen.    (See  Fig.  453.) 

Blocking  the  Interlacing  or  Overlapping  Branches.— The  blocking  of  the 
communicating  branches  for  this  region  is  a  very  simple  procedure.    If  the  tis- 


I'iK.    45J.— 1    indicates   the   area   of   anesthesia    protliicetl    hy   lilookitig   the-    right    and    left    incisive    nerves   at 

the   incisive   fossa?. 


sues  are  to  Ix*  operated  at  the  median  line,  then  make  the  rijrht  and  left  in- 
cisive injections.  If  the  operation  involves  the  cuspid  tooth,  block  the  in- 
ferior dental  branch  by  makinji;  the  injection  at  the  mental  foramen. 

Unilateral  Blocking  to  Median  Line. — If  the  operation  involves  all  or  part 
of  the  teeth  on  one  side  of  the  lower  jaw  up  to  the  median  line,  then  the  in- 
ferior dento-lingual  injection  is  made,  and  in  addition  the  incisive  injection 
on  the  opposite  side.  If  the  teeth  are  to  be  extracted,  block  the  linp:iial  nerve 
supply  lingrual  to  the  central  and  lateral  incisor  teeth.  (For  technic,  see  page 
62*3.)  If  only  dental  operations  are  to  be  pert'onned  on  the  teeth,  or  the  buccal  or 
labial  structures  are  involved,  it  is  only  necessary  to  block  the  inferior  dental 
and  incisive  nerves. 

Contraindications  for  Blocking  the  Incisive  Nerve  Branches  in  the  In- 
cisive Fossa. — This  injection  is  contraindicated  in  case  inflammation  or  infec- 
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tion  is  present  in  the  labial  structures,  in  the  region  of  the  median  line ;  and  in- 
stead block  the  area  by  making  right  and  left  mental  injections. 

BLOCKING  THE  LINGUAL  NERVE  SUPPLY  IN  THE  REGION  OF  THE 
TWO  LOWER  BICUSPID  TEETH 

Topography  of  Anatomy. — The  reader  should  review  the  anatomy  of  the 
lingual  nerve  and  the  tissues  it  supplies  with  sensation,  described  in  Chapter 
VII.  Figs.  94,  97,  99,  100,  and  101  show  the  lingual  nerve  and  how  it  passes 
anteriorly  along  the  lingual  gum  tissue,  in  the  floor  of  the  mouth  and  to  the 
anterior  two-thirds  of  the  tongue.  The  periosteum,  gum  tissue,  and  mucous 
membrane  located  in  the  region  of  the  bicuspid  teeth  are  supplied  by  branches 
from  the  lingual  nerve.  These  must  be  l)locked  in  addition  to  the  mental 
and  incisive  nerves,  if  extraction  of  the  bicuspid  teeth  is  desired,  or  if  the 
lingual   tissues  are   involved   in   the   operation. 


V'm.   45.1.      IllustratiiiK  area  of  atiestlu-sia  produced  by  combined  mental  and   incisive  block   injections. 
1,    Mental    injection;   2,  incisive   injection. 

Needle  Employed.— The  needle  used  for  this  injection  is  No.  4,  25  gauge, 
and  3  cm.  in  length. 

Technic  of  Injection. — The  syringe  is  held  pen  fashion,  and  the  barrel 
placed  across  the  mouth  in  the  region  of  the  cuspid  and  first  bicuspid  teeth 
(see  Fig.  454).  The  lingual  tissues  in  the  region  of  the  bicuspid  teeth  are 
prepared  for  the  reception  of  the  needle.  It  is  good  practice  to  insert  a  large 
piect*  of  gauze  along  the  side  of  the  tongue,  which  assists  in  maintaining  a 
dry  field  after  the  germicidal  solution  has  been  applied.  The  puncture  is 
made  in  the  lingual  tissue  midway  between  the  linguo-gingival  margin  and 
the  position  occupied  by  the  apex  of  the  lower  first  bicuspid  tooth  (see  Figs. 
455  and  45H).  The  needle  is  forced  backward  and  laterally  until  it  reaches 
the  i)eriosteuni,  then  the  syringe  is  extended  across  the  median  line  until  the 
needle  is  parallel  to  the  surface  of  the  linguo-alveolar  plate.     Four  minims  of 
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the  solution  are  injeeted  as  the  needle  penetrates  the  tissue  (see  Figs.  457  and 
458).  The  needle  is  advanced  downward  and  haekward,  injecting  four  minims 
as  the  needle  advanees  in  the  tissue  in  contaet  with  the  periosteum  eoveriii^  the 
linofual  alveolar  plate  until  the  point  is  located  hehjw  and  distal  to  the  apex 
of  the  lower  seeond  bicuspid  tooth  (see  Fi^.  459).  In  most  cases  the  ueedle 
is  inserted  into  the  tissue  to  a  depth  of  1  em.  As  soon  as  this  lf*eation  is 
reached,  injeet  onedialf  mil  of  the  solution. 

Injection  of  Solution. — As  already  stated,  it  is  j^ood  praetiee  to  inject  the 
solution  contiiuiously  from  the  puncture  point  until  the  needle  is  inserted  the 
proper  depth  into  the  tissue,  esfieeially  if  the  pytient  experiences  the  slig'htest 


Fig.    454. — Showing   t^osiiiun    of  synnue    while    ^tarlitif?    needle    for    hlocking    branches   of    lingu&I    nerve   in 

bicuspiJ   region.      (See    Fig.   456,} 

pain.  In  most  eases  the  needle  may  he  advcineed  to  the  desired  depth  without 
any  resistance  by  the  patient.  The  syringe  should  eontain  1  mil  of  the 
solution,  so  that  aftei-  the  4  mininis  are  injected  at  the  starting  point  and 
4  minims  as  I  he  needle  advam-cs  into  the  tissue,  y^  ^^^^^  ^^^^^^  remain  for 
the  final  injeetifjn  into  the  reirion  of  the  linirual  nerve  hranehes.  After  a 
few  miiiijns  of  the  solution  have  heen  dischari^ed,  the  operator  will  notice 
an  expansion  of  the  tissues  due  to  infiltration,  which  will  soon  disappear. 

Frecautionfl. — The  first   position   of  the  syringe,  as  shown   in   Fig.   454 
should  be  ossunied  so  that  the  puiieture  of  the  tissue  can  he  nnule  midw; 
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between  the  linguo-gingival  margin  and  the  apex  of  the  lower  first  bieuspid 
tooth.  The  object  of  holding  the  syringe  across  the  median  line  is  to  facilitate 
the  insertion  of  the  needle  into  the  tissue  at  that  point.  Caution  should  be 
exercised  in  observing  that  the  needle  is  forced  downward  and  backward, 
bevel  towards  and  in  contact  with  the  periosteum,  and  parallel  to  the  linguo- 
alveolar  plate.  Always  make  sure  that  one-half  mil  of  the  solution  is  in- 
jected to  the  distal  of  the  apex  of  the  lower  second  bicuspid  tooth,  in  order  to 
block  the  lingual  nerve  branches  before  they  reach  the  lingual  surface  of  the 
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Fig.   455.  -  Wft   anatomu-.'il    sp<-'*'>">«'»   sli'>winK  position   of   ru-fdlc   at   starting   jxiint   for   blocking  hranchfs   of 

liriKiial   niTvc   in   l)icu«5i)i<l   region. 

bicuspid  teeth.  The  object  of  injecting  at  this  point  is  to  block  the  nerve 
supply  before  it  reaches  the  operative  area,  and  if  the  solution  is  not  injected 
distal  to  this  area,  anesthesia  will  not  be  secured.  The  solution  should  be 
injected  very  slowly  to  avoid  rapid  distention  of  the  tissues  which  may  cause 
])ostoprrative  diseonifort  and  pain. 

Time  to  Wait  for  Anesthesia.--! f  the  solution  is  properly  injected,  deep 
anesthesia  will  be  secured  within  one  minute. 
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Structures  Anesthetized,— The  tissues  anesthetized  l>y  this  iTijeetion  are 
tlie  liiiii:iial  gum  tissue  and  ]>erinsteTiiii  e{iverin<r  the  linjLrun-alveolar  plate  over 
the  liievispid  Itu'th,  ami  tfie  imu-nsa   in   tlio  iminrdiate   re j; ion. 

Blocking  the  Interlacing  or  Overlapping  Branches. — If  only  the  lower 
first  and  se<H>nd  l)iseusi>i(l  re^nrui  is  involved*  tlie  h!(Kd\in^  of  the  lingua) 
hranelies,  as  above  onl lined,  is  all  that  is  neeessary.  However,  if  the  opera- 
ti(ni  extends  anirrirn*  1o  the  lower  hiensjiids.  it  will  he  neeessary  to  ldo(*k  the 
ling"nal   hranehes   whieh   eross  the  median   line  fruni  the   opposite  side.      This 


Fig.    4S(>. — SbowMvg    ^tairlmg   jmitir    of    needle    for   blocking    hrijnchi's   of    JHigual    m-rve    in    bkutpid    rrstoM, 
X    rcjjfesents  point  of  iiijeftion  of  aolutton. 

is  done  hy  anesthi'tizinjr  the  lintrnal  nerve  supply  in  the  reij^iou  of  the  lower  eus- 
pid.  lateral  and  eeutral  iueisor  teeth.  The  syriniie  is  hi'ld  af*ross  the  month  on  the 
opposite  side  of  injeetion.  The  {nnieture  point  is  lorattHi  midway  hetweeu 
the  linjrno-jrijjfrival  mar^'in  atui  the  ajiex  of  the  central  ineisor  tot^th,  ami  rhe 
needle  is  forced  laterally^  haekward  and  downward  along  the  periosteum 
eoveriiig  the  lin^iio-alveolar  plate,  nutil  the  point  of  the  needle  is  in  the 
region  of  the  apex  of  the  lateral  ineisor  tooth.  At  this  p<*int  Ij  mil  of  the 
solution  is  injeeted. 
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BLOCKING  THE   LINGUAL   NERVE   BRANCHES   SITUATED    TO    THE 
LINGUAL  OF  THE  FOUR  LOWER  INCISOR  TEETH 

Topography  of  Anatomy. — Tfje  periosttnun,  ^uni  tissue  and  tnui^osa  to  the 
lingual  of  the  central,  lateral  and  fiispid  teeth  an*  supplied  hy  tlie  lingual 
nerve.  (See  VU^.  1)0.)  Ttie  (isteof(i*ry  of  I  lie  liM^jiHJ-alviMjlar  plate  in  this  res?  ion 
should  be  carefully  studied.  The  lingual  plate  is  eunvex,  urul  fliis  faet  should 
not  be  forgotten  whih-  the  teehuic  is  being  carried  out.     (See  Figs.  103  to  108.) 

Needle  Employed.— Needle  Xo.  4,  25  s?au^(%  aiul  3  cm.  in  leujirth,  is  used 
for  blocking  the  lingual  nerve  supply  in  this  region. 


Fig.  4S7, — niuAtratins  iiOiiiioii  ot  iyringt  whil«  difChArging  lolutiuii   im  Ijlotking   ihc   btaaclua  cif  Jin^iiiil 
nerve  in  bk'ui|>id  region,     (See  Pig.  459.) 


Technie  of  Injection. — The  liiockiufi;  ot*  the  lingual  uerve  at  this  point  gen- 
erally accompanies  tlie  **ineisivf*  injectitut"  on  the  bihial  side.  On  the  Ungual 
side  it  is  not  poasihie  to  make  one  puncture  in  the  median  line  and  to  injeet  the 
solution,  say  on  tlie  h^t  side,  then  uilhdraw  the  lUHnlh*  and  bring  syriiige  to 
Opposite  side  and  rejieat  the  technie,  as  un  the  labial  for  nuiking  the  two  in- 
einive  injections.  The  reasun  this  can  not  bi^  done  is  that  the  aimtonneal 
shape  <»f  the  biwer  jaw  will  not  permit  it.  Also  in  many  eases  the  ineisor 
teeth  are  lingually  incliued,  which  nmkes  it  difficult  to  insert  a  needle  in  the 
region  of  the  median  line.  Thi'  linguo^alveoUir  iilate  being  <'onvex  superior- 
inferiorly   and   concave   laterally,  contra  indicates  such  a   movement   of  the 
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syriiijre;  therefore  two  separate  injeetioiis  must  be  made  for  blocking  the 
nerve  supply  to  the  lingual  of  the  central  and  lateral  incisors. 

Let  us  take  the  followinjr  example:  Suppose  the  labial  incisive  iujections 
have  been  made  which  anesthetizes  the  incisor  teeth,  alveolar  process,  and 
labial  structures.  It  is  desired  to  extract  the  four  lower  incisors,  which  make? 
it  necessary  to  block  the  lingual  nerve  supply. 

The  technic  is  as  follows:  The  chair  is  lov/ered,  the  patient  placed  in  a 
semisupine  position,  the  operator  standing  behind  the  chair.      The    mucous 


Vig.  ASH-  -Wet  .si)fciiiicn  showing  i)o».itH»ii  of  ncidli-  w  hilf  iliscliafK'if.K  the  solutiim  for  bldcking  the  branches 

of  lingual  nerve   in   biciispiil   reKinn. 

membrane  and  gum  tissue  ])osteri()r  to  the  incisor  region  are  carefully  dried 
and  the  germicidal  solution  a]^plied  over  an  area  2  cm.  in  diameter.  The  syr- 
ing(»  is  lield  across  the  mouth  pen  fashion  as  is  illustrated  in  Figs.  460  and  461. 
The  initial  fuincture  is  made  midway  bclwccn  the  liiiguo-gingival  margin  and 
the  apex  of  the  central  incisor.  (See  Kigs.  4()1  and  4()2.)  When  the  point  of  the 
needl(»  enters  the  tissue,  four  minims  of  the  solution  are  injected;  advance  the 
needle  until  the  bevel  reaches  the  periosteum,  and  inject  four  minims,  then  the 
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needle  is  advanced  downward,  laterally  and  anteriorly  with  bevel  in  contact 
with  the  periosteum  covering  the  linguo-alveolar  plate,  until  it  reaches  the  area 
below  and  lateral  to  the  apex  of  the  lateral  incisor,  at  which  point  one-half  mil 
of  the  solution  is  slowly  injected.  (See  Figs.  463  and  464.)  At  least  fifteen  sec- 
onds should  elapse  after  each  of  the  injections  while  the  needle  is  being  inserted. 
The  needle  should  be  advanced  slowly  until  the  proper  depth  is  reached,  which  is 
1  cm.  in  most  cases.  The  total  quantity  of  solution  injected  is  one  mil.  The 
average  depth  of  the  needle  is  1  cm.,  and  the  needle  employed  is  3  cm.  in 
length ;  therefore,  2  cm.  will  remain  exterior  to  the  puncture  point.     This 


Fig.    459.      Ilhts'ratiuK    position    of    ikumIIc    while    blockinj?    lingual    nerve    branches    in    bicuspid    region.      X 

represents  point   of  injection. 


injection  suffices  for  tissues  to  the  lingual  of  the  central  and  lateral  incisor 
teeth  on  one  side  only.  Remove  the  needle  and  repeat  the  injection  on  the 
opposite  side,  using  identically  the  same  technic  as  described.  (See  Figs. 
465,  466,  467,  and  468.) 

Injection  of  Solution.-  This  part  of  the  technic  has  been  covered,  but  it 
is  well  to  emphasize  the  fact  that  four  minims  of  the  solution  should  be  in- 
jected into  the  lingual  gum  tissue  at  the  puncture  point,  which  is  midway 
between  the  linguo-gingival  margin  and  apex  of  the  lateral  incisor.  The 
needle  is  advanced  in  the  direction,  as  given,  until  the  periosteum  is  reached 
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FiK*  -4^>0. — Illustrating  pnsitidii  of  >yrin{;e  and  nccillt*  at   ^tartini;  ]iiiiiit.  lingual  to  left  central    for  blocking 
HiiKiial  ni-rvc  liranchcs  l>c*l<»w  and   (h>ial  to  aprx   of  left  lateral. 


I'lK.   -I'"!.  -  SliiiwiiiK  .starting  point   ■»f  iu«-illr   for  Iilntkiii^r   ln.iMilii*.  nf   Iim-i'.al    mivt   «li>tal   an»l   IpcIow   a[*cx 
of  lift   lat«-ial   incisor.     \    rciin-^i  uts   ai«a  of   iiijiction. 
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and  four  minims  more  injeetod.  When  the  area  is  reached  distal  to.  and  below 
the  apex  of  the  lateral  incisor,  one-half  mil  of  the  solution  is  slowly  injected. 
The  presence  of  the  solution  at  this  point  will  cause  distention  of  the  tissues, 
which  will  readily  subside  as  diffusion  takes  place. 

Precautions. — The  needle  should  never  he  forctul  through  the  ^um  tissue 
to  the  periosteum  without  first  injectinor  four  minims;  then  carefully  advance 
the  needle  until  the  periosteum  is  reached,  and  ajrain  inject  four  minims,  as 
such  a  procedure  will  eliminate  all  ])ain  incident  to  inserting:  the  needle, 
as  above  directed.  At  the  time  the  needle  is  inserted  the  placinpr  of  the 
index  finjrer  behind  the  needle  aviU  srreatly  aid  the  operator  in  inserting?  or 


Fig.  -}^3.  -I'ositidn  of   iummIIc   while-  <li«.(  liargiiiK  the   ^oliitioti    for   hl-ukinj:   hraiuht"*  of   lingual    nerve   below 
aii«l  digital  Id  aju-x   of  Itft   'atcral    iiuisir,     X    r«i>rtsiiits  aria  of  injcclion. 


startin*^  it  into  the  tissue,  as  in  some  eases  ii  is  somewhat  diflicult  to  make 
the  initial  innutture,  espeeially  it*  the  teeth  are  liiifrnally  ineliued.  By  holding? 
the  syrinjrc  across  the  areli,  to  the  side  ()i)|)<»sit(»  the  injection,  the  operator 
will  be  aided  consideral)ly  in  caiTvini^  out  tlie  teehiiie.     (Sec  Fi<r.  4G0.) 

Time  to  Wait  for  Anesthesia.-- Anesthesia  is  secured  in  most  cases  in  less 
than  one  minute. 

Structures  Anesthetized.— If  the  linjrual  nerve  siij)ply  is  blocked  in  this 
region  on  l)()t]i  the  rijrht  and  left  sides,  anestliesia  will  be  produced  in  the 
lingual  periosteum  and  «rum  tissue  covering  the  liiijruo-alveolar  plat<»,  and  also 
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considerable  mucous  membrane  located  in  the  anterior  portion  of  the  floor 
of  the  mouth.  Anesthesia  of  the  linguo-alveolar  plate  will  not  be  secured,  as 
this  structure  is  supplied  by  the  incisive  nerve  branches  from  the  inferior 
dental  and  are  blocked  by  the  incisive  injection.     (See  Fig.  469.) 

Blockiiig  the  Interlacing  or  Overlapping  Branches.— The  blocking  of 
the  lingual  nerve  branches  in  this  region  is  resorted  to  in  conjunction  with  the 
blocking  of  the  inferior  dento-lingual  nerve  at  a  point  1  cm.  above  the  oc- 
clusal plane  of  the  lower  teeth,  if  the  operation  extends 'to  the  median  line. 
For  example,  suppose  it  is  desired  to  remove  all  of  the  teeth  on  one  side  of 


Fig.  4(»-4.  —  l^)^tti«l^  of  nccillc  and  syringe  while  injecting  the  solution  below  and  distal  to  apex  of  left  lateral 

for  blocking  lingual  nerve  branches. 

the  lower  jaw  to  the  median  line,  the  injections  made  are  the  inferior  dento- 
lingual,  incisive  on  the  op])()site  side  of  the  median  line  from  thj|t  of  the 
inferior  dento-lingual  injection,  and  in  addition  the  nerve  supply  lingual  to  the 
central  and  lateral  incisor  teeth  is  blocked,  using  the  technic  given.  The 
last  mentioned  injection  will  block  the  lingual  nerve  branches  which  overlap 
at  the  median  line  from  the  opposite  side. 

BLOCKINO  THE  TEN  LOWER  ANTERIOR  TEETH  FOR  DENTAL 
OPERATIONS  NOT  INVOLVING  THE  LINGUAL  STRUCTURES 

The  blocking  of  tlic  ten  lower  anterior  teeth,  that   is,   from   the  second 
bicuspid  on  the  left  side  to  the  second  bicuspid  on  the  right  side,  for  such 


^-/• 


2 If. '.A.    j-^'^^T 


r-r'^rA':  r_-  a-   :.i-  rj  ;r-'iiri- 


i'..  -hiring  :h»»  eroims  of  teeth 
-n-.  :.  -^iii'.-h  involves  the  labial 
J  1  7.^'rr  iizA  left  mental  injection. 


BLOCKDrC  THE  TEN  LOWER  A9TERI0K  TEETH  FOE  EXODONITA  OB 

OTHES  SUB6ICAL  OPERATIONS  WHICH  INVOLVE 

THE  LINGUAL  STRUCTURES 


Th-  >:    -k  ['. 


•i  -  iiT-ii  ^'.  that  sur«ri<-al  oper- 
r.'al  :r;j-»-tiMns  « see  teehnic 


■w    aj'fx   of   right 


f);itr«'  TjO-J  .  ;in(I  in  inlrlition  tli*-  iitM-vi*  supply  mi  tIu*  liiiirual  s'u\o  is  hhtcked 
liy  injfctiiijr  t!i*-  sohninii  ti,  thf  liiiLMuil  ;iii.l  ilivTiil  tn  the  apex  of  tlu»  h»\ver 
sr'cnnrl  liicuspi.l  TiK.tli.  (  I-\,r  t.'rhiiic.  ^.r  pnu''  ♦il!».  Tlii^  saint*  area  can  be 
hlrM-k«Ml  |,y  till*  infiTior  ili'iito-liiijrual  iiijrrti..n  mi  rhf  riL'ht  ami  left  sides  at 
a  i)oint  1  i-iii.  ahovi*  the  (MM-lu>al  plan*'  of  tlie  Inwrp  teeth,  hut  wlien  the 
iMTVf  hrarH'lH's  an-  M(M'k»M|  nt  lliat  jmmiit.  arh'-^tlH^in  i^  imt  <nily  seeurod  in  the 
ret:ir,rj  of  tlir*  ten  h»wer  jint^-rior  teeth,  hut  in  jnhlirimi.  the  three  molars  and 
other  tissues  on  rat-li  siih*.  Tlier»'fon'.  it  is  advi^ahh'  t<»  use  the  mental  and 
linjrual  inj«M-tion.s.  as  jrivm,  and  restrirt  the  anesthrsia  to  the  area  of  operation. 
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BLOCKING  THE  LOWER  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND 

SECOND  BICUSPID  TEETH  FOR  DENTAL  OPERATIONS 

NOT  INVOLVING  THE  LINGUAL  STRUCTURES 

In  case  the  five  named  teeth,  or  any  number  of  them,  are  to  be  blocked 
for  dental  operations,  the  mental  injection  is  made  on  the  same  side  of  opera- 
tion (see  technic,  page  592),  together  with  the  incisive  injection  on  the  op- 
posite side.  (See  technic,  page  611.)  These  two  injections  will  block  the  five 
teeth,  alveolar  process  and  labial  structures,  and  will  suffice  for  such  opera- 
tions as  pulp  removal,  cavity  preparation,  and  other  operative  procedures  on 
teeth  and  labial  structures. 


Fig.  466.-  Position  of  syringe  and  needle  at  Parting  point,  lingual  to  right  central  for  blocking  lingua!  nerve 
branches  below  and   distal   to  apex   of   right   lateral. 

BLOCKING  THE  LOWER  CENTRAL,  LATERAL,  CUSPID,  FIRST  AND 

SECOND  BICUSPID  TEETH  FOR  EXODONTIA  OR  OTHER 

SURGICAL  OPERATIONS,  INCLUDING  THE 

LINGUAL  STRUCTURES 

Make  tlie  mental  injection  on  the  side  of  operation  (see  technic,  page 
5J)2),  and  in  addition  the  incisive  injection  on  the  opposite  side  (see  technic, 
paj^e  ()11).  i^lock  the  lin*?ual  nerve  supply  with  two  injections.  In  the  first 
lingual  injection  the  solution  is  deposited  to  the  distal  of  the  apex  of  the 
lower  second  bicuspid.  (See  technic,  page  619.)  The  second  lingual  injection 
is  to  the  lingual  and  distal  to  apex  of  the  central  incisor  on  opposite  side.  (See 
technic,  page  623.) 
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BLOCKING  THE  LOWER  CUSPID  TOOTH  FOR  OPERATIVE  DENTISTRY 

Many  operatoi-s  have  experienced  considerable  difficulty  in  anesthetizing 
the  lower  cuspid  tooth.  However,  no  difficulty  should  be  experienced  if  the 
proper  injections  are  made.  If  a  larjre  p:in<rival  cavity  is  to  be  prepared  in 
the  lower  cuspid  or  a  pulp  is  to  be  removed,  make  the  mental  and  incisive  in- 
jections.    (See  technic,  pa^es  592  and  (ill.) 


1^ 

^■1 

^^.              N^^F,>^flH£ 

Mi  -^ 

L^tf 

FiR.  467. — Position  of  needle  while  discharginjf  the  solution    for   hlock'.nff  branches  of   linRiial   nerve   below 
anil  distal  to  apex  of  right  lateral  incisor.      X   reprt>ents  area  of  itijection. 

BLOCKING  THE  LOWER  CUSPID  FOR  EXODONTIA  OR  SURGERY 

If  the  cuspid  tooth  is  to  bo  extracted  or  tlie  linjrual  tissues  are  involved, 
in  addition  to  blorkin<r  by  tlie  mental  injection  and  the  incisive  injection, 
the  linjrual  nerve  sui)i)ly  is  blocked  by  insert iiij;  the  needle  midway  between 
the  linguo-^inj^ival  marjrin  and  the  apex  of  the  cuspid  tooth,  holding  the 
barrel  of  the  syrinj^e  across  the  mouth  <»n  the  opposite  side,  and  injecting 
four  minims.  After  Avaitin<r  fifteen  seconds  the  needle  is  advanced  until 
the  bevel  reaches  the  ])eriosteum.  and  four  minims  more  of  solution  are  in- 
jected. The  needle  is  now  advanced  downward,  laterally  and  slijLrhtly  back- 
Avard  to  an  approximate  depth  of  1  cm.  or  until  au  area  is  reached  which  is 
distal  to  the  apex  of  the  cuspid,  at  which  ])oint  one-half  mil  of  the  solution 
is  injected. 
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BLOCKING  THE   LOWER   TEETH  ACEOSS   THE    MEDIAN  LINE,   IN- 

CLUDING    ALL    TEETH,    BUCCAL    AND    LINGUAL    TISSUES 

FBOM  THE  LOWER  THIRD  MOLAR  TO  THE  LOWER 

SECOND  BICUSPID  ON  OPPOSITE  SIDE 

It  is  not  necessary  to  make  two  inferior  deiito-liiigual  injections  to  block 
the  area  extending  from  the  lower  third  molar  to  and  including  the  second 
bicuspid  on  the  opposite  side.  This  lirea  is  blocked  by  makinp^  an  inferior 
deiito-liny:ual  injection  and  a  mental  injection  on  the  opposite  side.  In  ad- 
dition the  lingual  nerve  supply  is  blocked  (see  teehnie,  page  623)  on  the  same 
si^e  of  the  mental   injf*etion  by  (le[>ositin^  the  solution  to  the  lin«rua!   of  and 


Fig,   468. — eosilioti  of  nrctlle  «ml  Hyringc  while-   injcctinit   the  sulnliun    Ijelow   and   dlialal    to  ajicx   of    rijjht 
lalrral  tur  hluckm^  litiipiial  nerve  bramchcs. 

difital  to  the  a]n'X  uf  the  hiuer  sretnid  liicusjiid  lootli.     hi  appniximately  75 
per  rent  rd'  cases  the  hm^f  bucral  nerve  must  be  blocked. 


BLOCKING  THE  LOWER  SIXTEEN  TEETH.  ALVEOLAR  PROCESS,  A 

PORTION  OF  THE  LOWER  JAW,  BUCCAL,  LABIAL 

AND  LINGUAL  TISSUES 

In  case  the  1ow<t  jaw  is  to  be  bbjeked,  as  for  removing  all  of  the  lower 
teethe  tlie  rijjrlil  and  Icfl  inferior  dcnto-linjrual  inject  if  uis  are  made  at  a  point 
1  em.  aljove  iIil*  octdu^sal  plane  ot"  the  bivver  teeth.     In  approximately  75  per 
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Cfiit  of  the  faM-s  the  K»n$r  buccal  inject i<ins  are  necessary.  It  has  been  found 
tliat  ill  a  v*-r>'  small  percentage  of  cases,  the  bUK-kinsr  of  the  inferior  dento-Hngual 
nerves  on  both  sides  will  not  produce  deep  anesthesia  of  the  labial  §rum  tissue, 
periosteum  and  mucosa  in  region  of  median  line.  The  reason  for  this  is  that 
in  a  small  percentage  of  cas«*s  the  labial  region  of  the  lower  central,  lateral  and 
cuspid  teeth  is  supplied  by  branches  fn»in  the  cervical  plexus,  in  addition 
to  the  branches  of  the  inferi«»r  dental   nerve.     If  the  operator  experiences 


Fir.    4'i9.  -  IlltixtratiiiK  art.a>   of   anotht-sia   by   hlockiiiK   lingual   nerve   branches. 

1,  Area  of  anesthesia  i>ro<lucr<l  Iiy  iiijectiiifj  solution  lingual  to  Iiicuspi<ls.  <  I'sually  acconii»anies  men- 
tal l)Iock  injection.)  1  and  3  represmt  anas  of  ant->the«<ia  produce*!  by  injecting  solution  below  and  distal 
to  apices  of  rixht  and  left   lateral  inciM»r>.      (  L'sually  accoinpanio  inci>ive   block  injection.) 

such  a  condition  and  finds  that  dec])  nnestliesia  lias  been  secured  on  both 
sides  of  the  lower  jaw  distal  to  the  (•iisj)i(l  rejriou,  it  is  apparent  that  the 
sensation  is  not  from  the  inferior  dental,  but  is  derived  from  the  cervical 
plexus.  This  nerve  supply  is  easily  blocked  by  injectiii*?  the  solution  into  the 
rifrlit  and  left  incisive  fo.ssa*. 


CHAPTER  XXVII 

INSUFFLATION,  INTRAVENOUS,  INTRAARTERIAL  AND 

SPINAL  METHODS  OF  PRODUCING  LOCAL 

ANESTHESIA 

THE  INSUFFLATION  METHOD  OF  PRODUCING  ANESTHESIA  OF  THE 
ANTERIOR  SUPERIOR  DENTAL  (ALVEOLAR)  NERVE 

Immediately  following  the  discovery  of  coeaiii  in  1884,  Dr.  Petsch  anes- 
thetized the  area  supplied  by  the  anterior  superior  dental  nerve  by  apply- 
ing a  tampon  saturated  with  the  anesthetic  solution  in  the  anterior  inferior 
portion  of  tlie  nasal  cavity.  In  1908  I)e  Terra  described  a  very  simple  technic  for 
anesthetizinjr  the  reji:ion  occupied  by  tlie  central,  lateral  and  cuspid  teeth.  If  the 
teeth  are  to  be  an(»sthetized  on  the  ri«rht  side,  the  tampon  is  placed  in  the  right 
nostril  and  vice  versii  if  the  left  side  is  to  be  blocked.  The  chair  is  lowered,  and 
the  patient  placed  in  an  upright  position,  with  the  operator  standing  or  sitting 
in  front.  A  nasal  speculum  is  used  to  dilate  the  nostril,  exposing  the  anterior 
portion  of  the  inferior  meatus,  and  the  anterior  portion  of  the  nasal  septum. 
De  Terra's  technic  is  to  employ  an  absorbent  tampon  which  is  attached  to  a 
probe.  This  tampon  is  saturated  with  a  5  per  cent  cocain-adrenalin  solution, 
and  then  applied  by  nuissaging  the  tissues  in  the  anterior  inferior  portion  of 
the  nasal  cavity  in  the  region  of  th(»  nasal  septum  and  inferior  meatu.s.  The 
patient  soon  experiences  a  sensation  of  numbness,  which  is  accompanied  by  lach- 
rymation  and  is  (piickly  follovviMl  by  anesthesia  of  the  mucous  membraiu*.  Follow- 
ing this,  a  snuill  tami)on  of  cotton,  about  the  size  of  the  end  of  the  index  fin- 
ger, attached  to  a  string,  is  saturated  with  the  anesthetizing  solution,  and 
packed  into  the  lower  anterior  ])()rtion  of  the  nasal  cavity.  When  a  cocain 
solution  is  em])loyrd,  the  patient  should  either  assume  an  upright  position, 
or  an  anterior  position,  to  prevent  the  cocain  from  passing  back  into  the 
posterior  nares  and  being  swallowed.  Following  the  experiments  of  De 
Terra,  Kscat  and  Lederer  added  materially  to  the  findings  of  De  Terra.  The 
author  employs  technic  similar  to  that  given,  with  the  exception  of  the 
anesthetic  solution.  Instead  of  using  a  5  per  cent  solution  of  cocain,  a  20 
per  cent  solution  of  procain  is  employed,  and  before  the  tampon  is  inserted, 
the  mucous  membrane  which  covers  the  lateral  and  mesial  walls  of  the  nares 
is  thoroughly  massaged  to  produce  active  hyperemia  of  the  part,  which  will 
greatly  facilitate  absori)tion,  thereby  hastening  and  producing  deeper  anes- 
thesia. 

**  Dental  Materia  Me<lica  and  Therapeutics''  by  Prinz  quotes  as  follows: 
'Mn  order  to  ex])lain  this  form  of  anesthesia,  Escat  offers  the  following 
plausible  explanation: 

CM 
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**1.  The  infiltration  of  the  floor  of  the  nose,  the  penetration  through 
the  raucous  lining  and  the  osseous  lamina  or  bone,  and  the  absorption  by  the 
lymphatics  carry  the  anesthetic  solution  to  the  nerves  supplying  the   t^eth. 

*'2.  The  eocain  is  taken  up  directly  by  these  nerves,  which  furnish 
branches  to  the  incisor  and  canine  teeth. 

''In  order  to  explain  the  anatomical  mechanism  of  this  form  of  anesthesia, 
Claremont  undertook  the  study  of  a  large  number  of  specimens.  He  has 
found  the  anterior  superior  dental  branch  of  the  superior  maxillar^'^  nerve, 
which  supplies  the  central,  lateral  and  cuspid  teeth,  giving  off  a  nasal  branch 
supplying  the  mucous  membrane  of  the  anterior  portion  of  the  nasal  cavity, 
is  not  enclosed  deeply  in  the  substance  of  the  maxilla,  but  runs  in  close 
proximity  to  the  floor  of  the  nasal  cavity.  In  29  specimens  of  a  series  of  55,  he 
found  the  canal  normally  formed,  but  with  an  extremely  thin  upper  lamina — 
so  thin  that  it  was  transparent  and  easily  pierced — in  13  cases  the  canal  was 
really  a  groove,  and  it  lacked  the  upper  wall  or  lamina.  This  intimate  re- 
lationship of  the  anterior  superior  dental  nerve  Avith  the  nasal  mucous  mem- 
brane explains  satisfactorily  the  anesthesia  of  the  upper  teeth  following  an- 
terior intranasal  anesthesia.  In  47  per  cent  of  the  cases  the  eocain  tampon  i< 
separated  from  the  anterior  superior  dental  branch  by  only  the  mucous  mem- 
brane, and  in  53  per  cent  the  tampon  is  separated  from  the  nerve  by  a  ver>' 
thin  lamina  of  the  osseous  tissue,  through  which,  it  is  easy  to  conceive,  that 
the  anesthetic  readily  roaches  the  nerve. 

**  Insufflation  anesthesia  with  eocain  is  not  always  reliable.  Many  patieiit^s, 
especially  those  who  are  anemic,  and  extremely  nervous,  are  highly  reactive 
to  cocainization  of  the  nose,  and  frequently  complain  of  a  feeling  of  general 
malaise,  lasting  for  hours  after  the  anesthetization.'* 

In  a  number  of  cases  the  writer  has  secured  excellent  results  in  pro- 
ducing anesthesia  of  the  anterior  superior  dental  nerve  by  the  anterior 
intranasal  method,  using  a  20  per  cent  procain  solution.  If  the  operator 
employs  a  procain  solution  of  20  per  cent,  the  patient  will  not  present  any 
toxic  symptoms,  as  may  occur  when  eocain  is  employed.  In  case  anesthesia  is  de- 
sired in  the  upper  six  anterior  teeth,  it  is  necessary  to  pack  both  the  right  and 
left  nasal  fossa?  with  tampons.  In  most  cases  excellent  anesthesia  can  be 
produced  in  the  centrals  and  laterals,  but  only  a  partial  anesthesia  in  the 
cuspids,  due  to  the  communication  of  branches  from  the  middle  superior  den- 
tal. In  most  cases  it  is  necessary  to  block  the  naso-palatine  nerve  on  the 
lingual  side,  whereas  in  many  other  cases  sufficient  anesthesia  is  secured  from  the 
tampon  so  far  as  the  naso-palatine  nerve  alon(»  is  concerned.  It  must  be  remem- 
bered that  the  lingual  side  of  the  cuspid  tooth  is  supplied  not  only  by  branches 
from  the  naso-palatine,  but  branches  from  the  anterior  palatine,  and  the  ap- 
plication of  the  tampon  in  the  nares  does  not  block  the  anterior  palatine 
nerve  fibers  unless  there  is  sufficient  amount  of  solution  to  permeate  the  floor 
of  the  nasal  cavity  in  that  region,  and  reach  the  tcM-minal  branches  of  the 
anterior  palatine  nerve  lingual  to  the  cuspid.  The  lingual  side  should  be 
carefully  tested  before  starting  to  operate,  and,  unless  deep  anesthesia   has 
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been  secured,  the  nerve  supply  should  be  blocked  by  the  method  described  on 
pages  511  and  512.  In  case  deep  anesthesia  has  not  been  secured  in  the  cus- 
pid tooth  by  the  intranasal  insufflation  method,  then  a  terminal  or  infiltration 
injection  is  made  to  the  labial  and  distal  of  the  apex  of  the  cuspid  to  block  the 
communicating  or  overlapping  branches  from  the  middle  superior  dental. 
(See  technic,  page  481.) 

Uses  of  InsuflSation  Method. — The  intranasal  tampon  method  is  of  value 
for  dental  and  oral  operations,  and,  in  conjunction  with  the  intraoral  second 
division  or  infraorbital  injections,  for  antrum  operations,  etc.  (See  pages 
694,  695  and  724  for  producing  anesthesia  for  maxillary  sinus  operations.) 

INTRAVENOUS  AND  INTRAARTERIAL  METHODS  OF  PRODUCING 

ANESTHESIA 

The  writer  wmII  not  discuss  in  detail  the  intravenous,  intraarterial  and 
spinal  methods  of  h)cal  anesthesia,  as  they  are  of  little  value  to  the  oral  sur- 
geon or  dental  practitioner.  If  the  reader  is  interested  in  methods  other  than 
those  pertaining  to  the  })locking  of  the  nerves  of  the  head  and  neck,  he  is 
referred  to  standard  textbooks  or  literature  on  these  sul)jects. 


IntravenouB  Method 

Intravenous  anesthesia   is  produced  by  injecting  the  anesthetizing  solu- 
tion into  a  vein  distal  to  an  a])plied  tourniquet  or  between  two  tourniciuets. 


Fig.  470.- -AH,  the  proximal;  C-U,  the  <li.stal  or  peripheral  bandage.  V-H,  vena  l)asilica;  V^-C,  Venn 
cei)halica;  V-M,  vena  media;  +,  the  place  where  the  injection  may  be  made  in  the  cephalic  vein  and  at  a 
corresponding  point  in  the  basilic  vein.  The  .shading  shows  area  of  sensibility  below  the  proximal  bandage. 
(After  IJief  and  redrawn  fr(.m  Allen.) 

In  1908  this  method  of  local  anesthesia  was  described  by  Bier  before  the 
surgical  congress.  He  injected  the  solution  into  the  superficial  veins  under 
pressure,  the  point  of  injection  being  located  between  two  tourniquets.  (See 
Fig.  470.)  Only  one  tourniquet  is  used  if  the  injection  is  made  distal  to  it. 
The  solution  is  slowly  injected  into  the  vein,  which  readily  passes  through  the 
tissues  and  within  a  few  minutes  profound  anesthesia  is  secured.  When  Bier 
was  experimenting  with  this  method,  he  injected  an  indigo-carmin  solution 
into  the  vein  of  an  amputated  liml)  and  upon  examination  a  few  minutes  fol- 
lowing the  injection  he  found  the  indigo-carmin  had  traversed  the  capillaries 
and  turned  them  blue.  He  also  demonstrated  that  following  the  injection  of 
one-half  per  cent  cocain  solution  into  the  vein  of  an  extremity  (the  injection 
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])oin^  located  botweon  two  toiirni(iu(»ts)  the  i)arts  beeame  anesthetized  within 
a  very  short  time  follow  in  jr  the  iiijeetion.  lie  ealled  this  met  hod  of  anesthe- 
sia, whieh  was  produeed  between  the  two  t<>urni<|ue1s  and  \v«s  secured  »» 
(juiekly,  **direet  intrav(»noiis  anesthesia/'  and  that  distal  to  the  distal  tourniquet 
**indireet  intravenous  anesthesia/* 

This  method  of  anesthesia  is  applieable  to  all  surjrieal  operations  on  the 
extremities,  su(*li  as  amputations,  bone  eurettements,  removal  of  varicose  veins, 
tumors,  joint  resections,  etc. 

In  producing?  anesthesia  by  the  intravenous  method  it  is  necessary  that  the 
tourni(iuets,  which  are  in  m(»st  cases  made  of  rubber,  produce  complete  ische- 
mia. The  technic  for  tlu»  operation,  as  j^iven  by  both  Bi(T  and  Ihiertell  for 
producinf?  intravenous  injection,  is  as  foMows: 

The  lind)  which  is  to  be  operated  upon  is  elevated  and  a  thin  rubber 
bandajre  is  wrapptnl  around  th<»  extremity,  start injj  frcm  the  toes  or  finpers,  and 
broujrht  upward  to  a  point  near  the  low(»r  part  of  tin*  operation.      After  the 
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lower  part  of  the  extremity  has  been  rendered  bloodless  by  the  rubber  bandage, 
a  second  rubber  band  is  placed  around  the  extremity  just  above  the  first 
banda«cc.  The  next  step  is  to  remove  the  first  bandnjrc  which  has  been  wrapped 
around  the  extremity  startinji^  at  the  toes  or  linii:ers,  antl  upward,  to  a  point 
distal  to  the  field  of  oi)(»ration,  and  at  this  \u)\\i\  a  third  bandage  should 
be  wrapped  very  tijrhtly  around  the  part.  If  the  technic  has  been  correct  so 
far,  the  field  of  operation  which  is  located  between  the  two  tourni((uets  is 
isolated  from  the  circulation  on  either  side.  The  distance  between  the  two 
tourniipicts  should  not  be  more  than  ten  inches  or  less  than  four  inches.  If 
the  operation  is  upon  the  ])erii)heral  part  of  the  extremity,  one  tourniquet 
is  applied  which  shoubl  not  Ix*  located  above  the  middle  third  of  the  forearm 
or  lejr,  excei)t  in  cases  for  amputation.  The  next  step  in  the  technic  is  to 
select  a  larf^e  superficial  vein  which  should  be  carefully  located  and  mapped 
out,  or  expose  the  vein  before  the  banda^rc  or  bandajres  art*  applied.  The  vein 
which  is  selected  for  the  arm  is  the  cephalic  or  the  basilic,  while  the  internal 
saph(»nous  vein  is  sele<'ted  for  the  Ic^.     Most  operators,  who  advocate  this 
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method,  expose  the  vein  before  applying  the  tourniquet,  which  is  done  by 
making  a  small  incision  following  infiltration  anesthesia  of  the  skin  located 
just  above  the  vein.  The  next  step  is  to  inject  the  anesthetizing  solution  in- 
to the  vein  between  the  two  tourniquets.  The  anesthetizing  solution  injected 
into  the  vein  in  this  manner  comes  in  contact  with  all  the  nerve  branches 
which  produces  anesthesia  of  all  the  parts  and  even  beyond  the  distal  tour- 
niquet. The  solution  is  injected  by  inserting  a  cannula  into  the  vein  and  tying 
it  in  position. 

A  cannula  mounted  on  a  rubber  tube,  also  a  syringe,  has  been  designed 
by  Bier.  (See  Fig.  471).  After  the  small  cannula  has  been  inserted  into  the  vein, 
it  is  tied  in  the  same  manner  as  for  injecting  physiologic  Ringer  solution,  with 
the  exception  that  tlie  cannula  point.s  towards  the  periphery,  whereas,  it  points 
centrally  when  injecting  physiologic  saline  solution.  After  the  cannula  is 
in  place  as  described,  the  solution  is  slowly  injected  until  the  vein  is  under 
pressure.  One-half  per  cent  procain  solution  is  used,  which  does  not  contain 
the  vaso-constricting  agent,  adrenalin.  The  amount  injected  in  the  average 
case,  is  from  35  to  60  mils  (cubic  centimeters)  in  the  arm  or  60  to  100  mils 
(cubic  centimeters)  in  the  leg.  However,  the  amount  of  solution  depends  upon 
the  distance  between  the  two  tourniquets  and  the  diameter  of  the  part  in- 
jected. Bier^s  special  cannula  contains  a  stopcock  which  is  turned  olT  when  the 
proper  amount  of  solution  has  been  injected.  The  solution  injected  is  pre- 
vented from  escai)ing  by  placing  a  clamp  upon  the  vein  itself.  After  the 
solution  has  been  injected  under  tension,  the  vein  will  be  seen  to  distend, 
and  in  a  few  moments  this  distention  will  disappear  and  will  signify  that 
the  solution  has  passed  into  the  veins.  A  few  minutes  after  the  solution 
has  been  injected  the  part  will  be  completely  anesthetized,  which  is  called 
** direct  anesthesia.''  If  the  part  to  be  operated  is  large,  five  to  ten  minutes 
should  be  allowed  before  the  operation  is  started  in  order  to  obtain  complete 
anesthesia  of  the  sensory  nerves  distal  to  the  distal  bandage.  This  is  called 
** indirect  anesthesia**  and  will  be  complete  throughout  the  entire  section 
of  the  part  injected.  Anesthesia  is  maintained  as  long  as  the  proximal 
tourniciuet  is  kept  in  position,  but  just  as  soon  as  it  is  removed  anesthesia 
quickly  disappears.  Therefore,  it  is  always  essential  to  complete  the  opera- 
tion before  the  upper  F^smarch  bandage  is  removed.  This  method  of  anesthe- 
sia should  be  used  for  suitable  cases,  and  is  considered  to  be  absolutely  free 
from  danger.  Adrenalin  should  not  be  employed  in  the  solution  because  it 
tends  to  impede  the  anesthetic  action  due  to  vaso-constriction,  which  prevents 
the  solution  from  diffusing  and  permeating  all  parts  of  the  tissue.  Bier  state« 
that  this  method  should  never  be  employed  in  case  of  diabetic  gangrene,  ad- 
vanced arteriosclerosis  or  senile  gangrene,  and  he  also  questions  its  use  in 
septic  infections. 

The  longest  operation  which  has  been  recorded  is  one  and  three-quarters 
hours.  As  soon  as  the  bandage  is  removed,  a  most  rapid  disappearance  of  the 
anesthesia  takes  place,  which  is  (iuickly  followed  by  normal  sensation.    There 
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has  been  very  little  written  upon  this  important  branch  of  local  anesthesia, 
and  if  any  deaths  have  occurred  from  this  method,  the  author  can  find  no 
record  of  them.  This  method  of  anesthesia  has  proved  highly  satisfactory 
for  operations  upon  the  extremities,  and  no  doubt  the  future  will  reveal  many 
interesting  facts. 

Bier  operated  upon  375  patients  for  amputations  and  reduction  of  frac- 
tures; Kaerger  reports  152  cases  in  which  this  method  of  anesthesia  was 
used.  There  is  no  doubt  but  that  this  ingenious  method  of  Bier  is  a  most 
valuable  addition  to  local  anesthesia  and  has  its  place  in  the  anesthetic  field 
but  will  probably  never  supplant  other  methods  of  nerve  blocking. 

Intraarterial  Method 

The  intraarterial  method  of  producing  local  anesthesia  is  accomplished 
by  injecting  the  anesthetizing  solution  into  an  artery,  distal  to  an  applied 
tourniquet  or  between  two  tourniquets.  It  is  similar  to  the  intravenous  method 
with  the  exception  that  an  artery  is  employed  instead  of  a  vein. 

Gayanes,  a  Spanish  surgeon,  in  1908  reported  that  he  had  produced  anes- 
thesia of  a  limb  by  injecting  the  local  anesthetic  solution  into  an  artery,  and 
in  1910  he  reported  that  he  had  performed  resections  and  amputations  in  23 
cases.  Twenty  cases  were  a  complete  success,  while  in  three  of  them,  only 
partial  anesthesia  resulted.  Instead  of  using  a  cannula,  as  is  the  case  with 
venous  anesthesia,  the  solution  is  injected  by  means  of  a  fine  needle.  Gayanes 
injected  from  50  to  100  mils  (c.e.)  of  a  one-half  per  cent  procain  solution,  ob- 
taining anesthesia  in  the  part  in  from  five  to  fifteen  minutes. 

Intraarterial  anesthesia  has  no  advantages  over  the  intravenous  method, 
and  one  of  the  disadvantages  which  accompanies  the  method  is  that  the  artery 
to  be  injected  is  more  difficult  to  reach  in  view  of  its  deeper  location. 

Spinal  Analgesia 

Spinal  analgesia,  called  spinal  anesthesia  by  some  operators,  is  a  method 
which  has  attracted  considerable  attention  since  its  discovery.  It  is  defined 
as  a  method  of  producing  anesthesia  by  injecting  the  anesthetizing  solution 
beneath  the  membrane  of  the  spinal  cord.  The  publication  of  articles  in  the 
New  York  Medical  Journal  in  1885  on  the  experiments  of  Corning  attracted  the 
attention  of  the  medical  profession,  and  sinco  that  time  the  method  has  found 
a  useful  place  in  modern  surgery. 

In  the  experiments  made  by  Corning  upon  dogs,  after  injecting  a  2  per  cent 
solution  of  cocain  into  the  spinal  canal,  he  was  able  to  produce  analgesia  in  a 
few  minutes  thereafter.  Following  his  experiments  upon  dogs,  his  first  prac- 
tical case  was  that  of  injecting  a  man  for  genitourinary  treatment.  He  injected 
2  mils  of  a  3  per  cent  cocain  solution,  and  a  few  minutes  following  the  injection 
anesthesia  was  obtained  and  urethral  sounds  were  passed.     The  patient  ex- 
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perieiiced  no  pain,  and  a  short  time  after  treatment  was  able  to  leave  the 
office  with  the  area  still  anesthetized. 

An  American  surgeon  is  again  credited  with  adding  another  important  link 
to  the  chain  of  anesthesia,  for  it  is  Matas,  of  New  Orleans,  who  is  given  the 
credit  for  first  performing  an  operation  under  spinal  anesthesia.  This  operation 
was  performed  in  the  New  Orleans  Charity  Hospital  Clinic,  December  18, 
1899,  by  Professor  Matas,  assisted  by  Drs.  H.  B.  Gessner,  Carroll  W.  Allen,  and 
F.  A.  LaRue.  The  operation  was  for  hemorrhoids,  upon  a  colored  male  and 
was  successful. 

When  Corning  was  experimenting  with  the  method,  he  depended  upon  the 
circulation  to  carry  the  anesthetizing  solution  to  the  cord.  In  other  words,  his 
object  was  to  deposit  the  solution  near  the  cord  without  puncturing  its  mem- 
brane. No  doubt  the  needle  entered  the  membrane  because  he  secured  perfect 
anesthesia  following  his  injections.  It  would  be  difficult  to  understand  how  the 
solution  could  diffuse  through  the  membrane  which  isolates  the  cord  and  a 
satisfactory  analgesia  be  obtained  without  the  solution  being  injected  beneath 
the  membrane.  Following  its  introduction  it  soon  became  of  interest  and  of 
almost  general  use  in  America.  A  great  deal  of  enthusiasm  displayed  by  the 
profession  was  soon  followt^d  by  reaction,  and  the  method  was  cast  aside  in 
many  of  the  large  clinics.  However,  a  few  research  workers  continued  their 
investigations  and  put  forth  every  effort  to  improve  and  develop  the  technic  and 
to  overcome*  its  drawbacks.  These  workers  have  made  known  and  presented  some 
interesting  facts  to  the  profession  which  have  resulted  in  improving  this  method 
of  local  anesthesia  to  an  astonishing  extent,  yet  it  is  not  a  method  which  can  be 
used  as  a  routine.  How(»ver,  it  has  its  place  in  modern  surgery  and  is  very 
useful  in  certain  eases.  Cocain  was  the  first  anesthetic  employed  in  producing 
spinal  anesthesia,  but  it  was  soon  found  to  be  too  dangerous  and  several  deaths 
followed  its  use. 

In  1894  Fourneau  introduc(»d  stovain  which  became  very  popular  and  is 
used  for  this  purpose  to  some  extent  today.  However,  it  must  be  cautiously 
injected.  Procain  has  not  been  very  satisfactory  for  spinal  analgesia,  and  is 
not  used  for  that  purpose  to  any  extent. 

There  are  three  ditferent  points  for  making  spinal  injections,  namely, 

1.  Between  the  second  and  third  lumbar  vertebra?. 

2.  Between  the  third  and  fourth  lumbar  vertebra\ 

3.  Between  the  fourth  and  fifth  lumbar  vertebne. 

The  site  of  puncture  for  the  injection  depends  upon  the  height  of  anesthesia 
required.  It  has  been  found  that  the  most  favorable  site  is  in  the  lumbar  region. 
If  a  low  anesth(»sia  is  desired,  th(»  needle  is  inserted  between  the  fourth  and  fifth 
lumbar  vertebne;  for  a  high  anesthesia,  between  the  second  and  third  lumbar 
vertebra?.  The  height  to  which  anesthesia  extends  also  depends  upon  the  amount 
of  the  anesthetizing  solution  injected  and  the  amount  of  the  anesthetic  drug 
contained  in  the  solution.    Following  an  injection  anesthesia  in  most  cases  takes 
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place  rapidly  and  in  the  following  order :  Perineum,  external  genitalia,  posterior 
surface  of  the  thighs,  legs,  feet,  anterior  surfaces  of  the  thighs,  umbilicus,  and 
costal  arch.  A  spinal  injection  produces  a  complete  nerve  block  and  inhibits 
the  transmission  of  sensory  nerve  impulses  from  the  periphery  to  the  brain, 
thereby  preventing  surgical  shock.  This  method  of  nerve  blocking  demands 
highly  developed  technic  and  a  high  degree  of  watchful  supervision  over  the  pst- 
tient.  It  should  always  be  performed  by  a  trained  anesthetist  or  surgeon,  and 
should  never  be  attempted  by  any  one  who  is  not  familiar  with  the  technic. 

The  author  does  not  feel  that  this  method  of  nerve  blocking  should  be  dis- 
cussed in  detail  in  a  work  of  this  kind,  for  the  reason  that  this  volume  is  intended 
for  the  oral  surgeon,  general  practitioner,  and  eye,  ear,  nose  and  throat  spe- 
cialist, and  if  the  reader  is  desirous  of  becoming  familiar  with  spinal  analgesia, 
he  is  referred  to  standard  works  upon  that  subject.     (See  page  26.) 


CHAPTER  XXVIII 

TERMINAL,   PERIPHERAL   OR   INFILTRATION  METHOD    OF 
PRODUCING  ANESTHESIA 

These  three  terms  have  practically  the  same  meaning.  In  a  general  way  this 
method  can  be  defined  as  one  which  produces  anesthesia  of  the  terminal  or 
peripheral  endings  of  the  sensory  nerves  by  an  anesthetizing  solution  injected 
into  a  circumscribed  area.  It  is  of  value  not  only  in  general  surgery,  but  in 
oral,  plastic,  and  dental  surgery. 

Strictly  speaking,  infiltration  anesthesia,  which  was  first  described  by 
Schleich,  is  the  method  of  rendering  the  terminal  nerve  branches  insensible  to 
pain  by  saturating  the  tissues  in  a  circumscribed  area  with  the  anesthetizing 
solution.  Terminal  or  peripheral  anesthesia  has  the  same  meaning,  with  the 
exception  that  the  terms  peripheral  and  terminal  are  anatomical  terms,  while 
the  word  ^^infiltration''  relates  to  physics. 

Local  anesthesia  is  divided  into  two  large  classifications: 

1.  Anesthetizing  the  sensory,  peripheral  or  terminal  nerves  and  end 
organs. 

2.  The  blocking  method  which  obstructs  the  path  of  all  the  aff^erent  sen- 
sory impulses  in  the  nerve  trunks  that  connect  the  field  of  operation  with  the 
brain. 

CLASSIFICATION  OF  TERMINAL,   PERIPHERAL   OR   INFILTRATION 

METHODS 

The  reader  will  observe  from  the  accompanying  outline  that  the  terminal, 
peripheral  or  infiltration  method  is  first  divided  into  extraoral  and  intraoral 
and  then  into  seven  difTerent  methods. 

After  discussing  terminal,  peripheral  or  infiltration  anesthesia,  each  sub- 
division, as  given  in  the  outline,  will  be  discussed  in  its  respective  order. 

When  the  anesthetizing  solution  is  injected  by  the  terminal,  peripheral  or 
infiltration  method,  the  local  anesthetic  acts  upon  the  delicate  sensory  nerves 
and  their  end  organs  in  a  circumscribed  area,  thus  producing  insensibility 
to  pain.  The  term  '* infiltration*'  relates  to  physics  and  simply  means  the 
difTusion  of  the  solution  through  the  tissues  at  the  point  of  injection,  re- 
gardless of  its  loeation,  to  anesthetize  small  nerve  branches  or  a  nerve  trunk, 
such  as  by  the  perineural  method.  Therefore,  the  word  ** infiltration  anes- 
thesia'* relates  to  the  mode  of  injecting,  while  the  anatomical  terms  periph- 
eral and  terminal  pertain  to  the  location  of  the  injection. 

In  terniiiuil  anesthesia  the  solution  is  deposited  in  the  immediate  region 
of  the  t(Tminal  nerve  endings,  and  through  the  process  of  diffusion  the  solution 
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readily  permeates  the  nerve  fibers.  K  the  solution  is  injected  beneath  the 
skin,  the  method  is  called  endermic  infiltration  anesthesia.  If  the  solution 
is  injected  beneath  the  mucous  membrane  encircling  a  circumscribed  area,  it 
is  called  submucous  infiltration  anesthesia. 

The  infiltration  method  of  producing  local  anesthesia  in  a  circumscribed 
part  through  the  medium  of  a  local  anesthetic  was  first  introduced  by  Hal- 
stead  and  Hall  in  1885.  Infiltration  anesthesia  may  be  employed  in  almost  any 
portion  of  the  body.  In  general  surgery,  it  is  of  great  value  when  the  oper- 
ating area  is  located  superficially,  therefore  allowing  a  large  quantity  of  the 
solution  to  be  injected.  For  such  operations  as  the  removal  of  furuncles, 
opening   of   abscesses,    removal   of   foreign   bodies,   and    similar    operations, 
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Note:     For  complete   classification  of   local  antsthosia,  see  page  33. 


deep  anesthesia  in  most  cases  can  be  secured.  Within  the  last  few  years 
operations  for  inguinal  hernia,  appendicitis,  and  numerous  other  opera- 
tions, have  become  quite  popular  under  local  anesthesia,  and  it  is  customary 
to  first  block  the  terminal  nerves  by  the  terminal  or  infiltration  method 
w^here  the  incision  is  made.  After  the  incision  through  the  skin,  the  injections 
are  continued  either  by  the  deep  block  or  infiltration  method,  this  depending 
on  the  location  of  the  operation  and  the  nerve  supply  to  the  part  involved. 
A  local  anesthetic  h.  .ution  injected  by  the  terminal  or  infiltration  method 
produces  anesthesia  in  the  following  ways: 

1.  By  chemical  action  of  the  anesthetic  drug  upon  the  terminal  nerves. 

2.  By  the  pressure  exerted  upon  the  sensory  nerve  endings  by  the  solu- 
tion. The  latter  is  a  minor  factor  in  the  production  of  anesthesia  because 
the  anesthetic  drugs  act  upon  the  nerve  tissue  and  produce  insensibility. 
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If  a  large  amount  of  solution  is  to  be  injected,  usually  a  one-half  per 
cent  procain,  1/50,000  adrenalin  in  a  Ringer  vehicle  is  employed.  This 
solution  has  a  very  low  toxicity,  and  two  or  three  ounces  can  be  injected 
with  safety  in  most  cases.  The  author  prefers  a  1  per  cent  solution 
of  procain  instead  of  the  one-half  per  cent.  However,  only  half  as  much 
can  be  injected  as  that  of  the  one-half  per  cent  solution.  It  is  impossible 
for  the  solution  to  produce  immediate  anesthesia;  therefore,  the  operator 
must  allow  at  least  ten  minutes  to  elapse  before  operating.     Some  operators 
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Fig.    A72.    -Sclu'inatic   diaKram   of   nu-thods   of   anesthesia.      (After   Braun.) 


make  the  niistako  of  atteinptinfj:  to  operate  before  the  tissues  are  thoroughly 
anesthetiziMl.  In  most  cases  it  will  take  ten  minutes  for  the  solution  to  diffuse 
throujrh  the  tissues,  reach  the  nerve  branches,  and  block  the  afferent  sensory 
impulses. 

For  the  removal  of  a  cyst,  benign  tumor,  or  other  local  new  growth,  this 
method  is  ideal  in  many  cases,  and  the  secret  of  success  not  only  lies  in  using 
a  sunieient  quantity  of  the  solution,  but  also  waiting  a  sufficient  length  of 
time  before  operating,  and  last,  but  not  least,  the  teehnic  of  injection  should 
be  such  as  not  to  inflict  any  pain  whatever  upon  patients  during  the  injection 
or  while  oi)erating.  Braun's  description  of  this  form  of  anesthesia  is  as 
follows: 

''The  sehematie  cross  section,  as  shown  in  Fig.  472,  represents  the  sur- 
face of  any  part  of  the  body;  the  line  A-B  representing  skin,  mucous  mem- 
brane, serous  membrane,  or  synovial  membrane,  on  the  surface  of  the  body, 
or  lining  one  of  its  cavities.    N-1  and  N-2  represent  two  sensory  nerve  trunks 
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ramifying  the  tissues,  and  as  usual  overlapping  one  another  in  their  area 
of  distribution,  so  that  a  certain  area  is  innervated  by  the  terminal  branches 
of  several  nerves. 

**We  shall  now  attempt  to  anesthetize  the  circular  area  marked  No.  1  with 
an  active  anesthetic  substance.  Area  No.  1  can  be  rendered  insensitive  by 
bringing  the  sensory  endings  in  contact  with  a  sufificient  quantity  of  an  anes- 
thetic, which  will  inhibit  their  function.  This  is  called  terminal  anesthesia  and 
can  be  brought  about  in  several  ways. 

^'1.  A  solution  of  an  active  substance  is  injected  into  the  tissues  under 
slight  pressure,  so  that  area  No.  1  is  thoroughly  saturated  with  the  solution, 
replacing  the  normal  tissue  fluids.  The  molecules  of  the  dissolved  substance, 
mechanically  injected,  immediately  come  in  contact  with  the  tissue  elements 
and  promptly  give  evidence  of  their  uniform  action  in  the  entire  area.  A 
chemical  action  will  also  be  observed  when  the  solution  is  diluted  to  the  lowest 
limit  of  activity  of  the  dissolved  substance;  this  type  of  infiltration  is  seen 
in  the  skin  wheal  and  has  been  designated  by  Schleich  as  infiltration  anes- 
thesia. The  duration  and  intensity  of  this  anesthesia  is  in  proportion  to  the 
change  produced  in  the  nerve  substance  and  strength  of  the  solution.  The 
more  concentrated  the  solution,  the  longer  the  duration  of  the  anesthesia. 
The  duration  and  intensity  of  the  anesthesia  are  the  same  in  the  entire  area 
as  the  nerve  elements  have  been  equally  affected. 

*'2,  In  the  area  designated  in  the  figure  by  No.  I,  other  methods  can  be 
employed  for  producing  terminal  anesthesia.  If  an  anesthetic  solution  be 
injected  in  the  center  of  the  area  represented  by  No.  II  in  the  diagram,  the 
same  local  conditions  will  occur  in  this  area  as  have  been  mentioned  for  in- 
filtration anesthesia.  Whether  the  solution  has  the  same  or  different  osmotic 
pressure  than  the  blood,  there  now  takes  place  an  exchange  of  molecules  be- 
tween the  dissolved  substance  and  the  salts  in  the  tissue  fluids.  The  former 
diffuse  with  more  or  less  rapidity,  depending  upon  their  diffasibility,  the 
permeability  of  the  membranes  surrounding  the  area,  and  the  concentration  of 
the  solution  affecting  the  tissues  after  a  certain  time  in  the  entire  area  desig- 
nated in  the  diagram  by  No.  I,  producing  the  same  symptoms  as  originally 
took  place  in  the  center  of  the  area  designated  by  No.  II.  A  difference  never- 
theless exists,  as  the  solution  during  the  process  of  diffusion  becomes  con- 
stantly more  dilute,  containing  less  of  the  active  substance  owing  to  portions 
of  it  being  combined  with  the  tissues  the  farther  it  is  removed  from  the 
place  of  injection.  In  consequence  of  this,  in  a  given  case  the  intensity 
of  anesthesia  w^ill  diminish  from  the  center  towards  the  periphery  in  the  area 
marked  No.  I  in  the  diagram.  The  action  by  diffusion  of  a  substance  can 
scarcely  be  expected  if  the  solution  is  so  dilute  that  the  dissolved  substance 
is  only  sufficient  for  producing  anesthesia  in  the  area  infiltrated,  the  number 
of  molecules  capable  of  diffusion  into  the  surrounding  tissues  being  too  small 
to  be  effective.    Therefore,  it  is  necessary  that  small  quantities  of  a  conceu- 


TERMINAL,   PERIPHERAL  OR  INFILTRATION   METHOD  647 

trated  solution  be  used  to  produce  in  this  manner  a  local  anesthetic  effect, 
the  same  as  if  the  entire  area  designated  No.  1  had  been  infiltrated.  This  is 
the  so-called  indirect  infiltration  anesthesia. 

**An  anesthetic  solution,  when  placed  upon  the  surface  A-B,  can  by  means 
of  diffusion,  reach  the  nerves  in  the  area  designated  No.  I.  Local  anesthetic 
action  can,  however,  only  occur  when  the  protecting  membrane  is  permeable 
to  the  solution,  and  the  solution  much  more  concentrated  than  that  used  for 
injection. 

** Local  anesthetics  can  affect  the  function  and  conductivity  of  nerve  trunks 
at  points  remote  from  their  area  of  distribution,  as  when  solutions  are  in- 
jected into  the  region  of  the  nerve  trunks.  No.  Ill  and  No.  IV  supplying  area  No. 
I.  By  means  of  diffusion  their  conduction  will  be  interrupted,  causing  the  so- 
called  conduction  anesthesia  in  this  area.  With  the  use  of  very  weak  solutions 
the  nerve  must  be  injected  directly,  diffusion  under  these  circumstances  be- 
ing insufficient  to  interrupt  conduction.  The  results  of  diffusion  require 
waiting  a  certain  time  for  anesthetic  action. 

**If  an  anesthetic  substance  is  injected  into  an  artery  or  vein,  the  circula- 
tion of  which  has  been  interrupted,  terminal  and  conduction  anesthesia  will 
occur  in  the  area  of  distribution  of  the  respective  vessels  (arterial  and  venous 
anesthesia).'' 

General  Principles  of  Technic  of  Terminal,  Peripheral  or  Infiltration 

Anesthesia 

If  the  solution  is  properly  injected,  this  is  a  valuable  form  of  local  an- 
esthesia. It  may  be  used  for  such  operations  as  appendicitis,  hernia,  plastic 
surgery,  oral  surgery,  and  dental  operations.  When  terminal  anesthesia  is 
employed,  the  injections  must  be  carefully  considered  and  the  area  of  opera- 
tion outlined  in  detail. 

The  operator  should  be  familiar  with  the  nerve  supply  of  the  part,  and 
must  have  a  definite  picture  of  what  nerves  are  located  in  the  part,  their 
exact  location  and  relation  to  each  other.  It  is  difficult  to  outline  a  definite 
procedure  to  follow,  because  this  will  depend  upon  the  location,  the  extent 
and  nature  of  the  operation,  the  type  of  patient,  and  the  diameter  and  loca- 
tion of  the  nerves  to  be  infiltrated. 

General  Clinical  Application — Terminal,  Peripheral  or  Infiltration  Anesthesia 

It  matters  not  whether  the  injection  is  to  be  made  for  some  operation  in- 
volving the  skin,  or  whether  it  is  located  within  the  oral  cavity  and  involves 
the  mucosa,  a  well-defined  technic  must  be  followed  to  make  the  injections 
without  infiicting  pain  upon  the  patient.  Take,  for  example,  the  removal 
of  a  benign  tumor  situated  beneath  the  skin,  or  some  other  operation  for 
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plastic  surgery  of  the  boad:  tli*'  first  step  in  the  teehnic  is  to  render  the 
part  as  asrptic  as  possible.  This  lias  already  been  described,  but  we  will 
briefly  mention  lipre  that  the  jjart  to  be  iiijerted  should  be  thoroughly  cleansed 
with  soap  ajid  water,  followr-d  by  thorouiLrh  drying;  then  the  application  of 
tincture  of  iodin.  Anoilier  rffi*'](*Mt  method  is  to  apply  ethyl  alcohol  to  the 
skin,  and  foUow  with  tincture  of  iudiu.  The  skin  is  hi^shly  sensitive,  and 
care  must  be  exereised  while  makini;  the  initial  puncture  into  the  skin  so  m 
to  eliminate  all  pain  while  insert in*jr  the  needle  espoeially  if  the  patient  Is  hyper- 
sensitive.   A  patient  will  experience  considerable  pain  if  a  needle  of  large  diam- 
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Fig.  47J. — TIluairnhiiK  a  ttuimr  or  new  growth  and  the  manner  in  which  the  Injections  are  made  by 
the  circular  or  rfgicmal  nielboiJ, 

2*  Initial  puncture  whrrc  prclinnuary  injection  is  made.  I»  RrprcACUts  points  of  injection  followlnn 
fireliminary  injection.  Each  circle  indicates  an  injcclt^n.  2,  Cummon  starliug  point  for  needle  marked  h 
4,  5  and  6  shows  ttic  necdh-  in   variuu*  puaitiotis. 


eter  is  thrust  throntrb  the  skin  wittmut  usin^  means  to  eliminate  the  paifi 
accompanying:  the  initial  ininrture.  However,  some  individuals  may  nut  com- 
plain during  terminal  or  inhltration  injections  ^vliile  the  needle  is  being 
inserted  and  solution  iiijecteiU  while  others  may  complain  of  slijrht  pain,  and 
it  is  with  these  individuals  that  we  must  exercise  care  in  earryinjyf  out  the 
tt^ehnic.  An  operation  performed  entirely  without  pain  means  very  much  to  an 
indivitlnal  of  a  ?ierv(Kis  temperament. 

Technk  of  Injection.- -The  first  step  in  the  teehuic  is  to  employ  a  aeedle 
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of  the  proper  length  and  diameter.  The  needle  employed  is  No.  7,  10  mm. 
in  length,  and  27  gauge.  The  needle  should  be  very  sharp  to  facilitate  its 
advancement  beneath  the  skin  surface.  Before  inserting  the  fine  sharp  nee- 
dle, the  operator  should  grasp  the  skin  at  the  point  of  injection,  between  the 
thumb  and  index  finger,  hold  it  firmly  and  exert  considerable  pressure  for 
at  least  one  minute.  This  gradual  pressure  produces  anemia,  and  the  pres- 
sure exerted  upon  the  sensory  nerve  endings  has  a  paralyzing  effect.  After 
this  has  been  accomplished,  insert  the  fine  needle  with  a  quick  thrust  beneath 
the  skin  surface  only,  holding  the  needle  at  an  acute  angle  to  the  cutaneous 
surface.  If  this  is  done  carefully,  the  patient  will  experience  no  pain.  With 
the  needle  point  located  just  beneath  the  surface  of  the  skin,  one-half  mil 
of  the  solution  is  slowly  injected.  The  first  solution  should  be  injected  intra- 
dermally  and  not  subcutaneously.  The  injection  of  one-half  mil  will  produce 
a  distinct  wheal.  The  solution  injected  will  come  in  contact  with  the  nerve 
endings  in  the  papillary  layers  of  the  skin.  After  waiting  one  minute  the 
needle  is  advanced  through  the  skin  and  one-half  mil  is  injected  subcutane- 
ously. A  fine,  sharp  needle  is  only  necessary  for  the  first  injection,  after  which 
needle  No.  4  is  employed.  After  a  lapse  of  three  minutes  it  is  inserted  within 
the  margin  of  the  wheal  of  anesthetized  tissue.  (See  Fig.  473.)  The  tissue  in 
region  of  wheal  is  insensitive  within  three  minutes  after  injection.  Care 
should  be  taken,  while  injecting  the  solution  for  each  primary  injection,  that 
the  needle  point  does  not  penetrate  the  subcutaneous  tissue,  because  the  so- 
lution may  infiltrate  laterally  and  not  thoroughly  permeate  the  skin.  Very 
little  ischemia  is  produced  in  the  skin  if  the  solution  is  injected  subcutane- 
ously. The  initial  wheal  which  has  been  produced,  and  the  anesthesia  which 
has  followed,  is  called  the  ** primary  starting  point''  from  which  the  other 
injections  are  made.     (See  Fig.  473.) 

With  the  production  of  an  area  of  anesthesia  it  is  possible  to  make  as 
many  injections  as  desired,  painlessly.  If  the  operator  is  skillful  with  his 
technic,  he  will  many  times  Ix*  able  to  advance  the  needle  forward  endermically 
and  anesthetize  a  considerable  area  before  removing  the  needle,  but  in  so 
doing  the  solution  must  be  injected  continuously.  In  other  words,  the  solu- 
tion should  be  kept  in  advance  of  the  needle  and  plenty  of  time  should  elapse 
after  each  injection  while  advancing  the  needle  beneath  the  skin.  After  the  initial 
wheal  has  been  made,  the  next  step  is  to  produce  a  second  wheal  by  inserting  the 
needle  within  the  periphery  of  the  wheal  of  anesthetized  tissue,  being  careful  not  to 
insert  the  needle  beyond  the  anesthetized  skin  or  mucosa.  (See  Fig.  473.)  The 
second  puncture  is  nuide  absolutely  without  pain  to  the  patient.  As  the  needle 
is  advanced  through  the  skin  for  each  injection,  one  mil  of  solution  should  be 
injected.  After  the  second  wheal  has  1)een  produced,  the  needle  is  again 
removed  and  the  technic  repeated. 

The  number  of  wheals  or  areas  of  injection  depend  upon  the  nature  and 
extent  of  the  operation.  If  the  operation  is  a  minor  one,  which  involves  a 
small  amount  of  tissue,  only  a  small  number  of  injections  are  necessary.    On  the 
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other  hand,  if  the  operation  involves  a  large  area  of  tissue,  then  a  large  num- 
ber of  injections  are  essential  to  encircle  the  operative  field.  The  amount  of 
solution  injected  for  each  insertion  of  the  needle  will  vary  from  one-half  to 
one  mil,  and  if  procain  is  employed,  it  will  be  found  that  one  per  cent  solu- 
tion with  1/50,000  adrenalin  in  a  Ringer  vehicle  will  give  ideal  results. 

If  the  operation  involves  the  subcutaneous  and  other  deep  tissues,  it 
will  be  necessary  to  inject  the  solution  as  previously  described,  encircling  the 
area,  and  then  injecting  beneath  the  operative  field,  as  described  below, 
always  giving  ample  time  for  the  solution  to  anesthetize  the  tissue  before 
thrusting  the  needle  deeper. 

Rapidity  of  Anesthesia  by  the  Terminal  or  Infiltration  Method 

The  rapidity  with  which  anesthesia  takes  place  is  dependent  upon  a  num- 
ber of  factors,  among  which  the  most  important  are: 

1.  The  strength  of  the  solution. 

2.  The  amount  of  solution  injected. 

3.  The  amount   of  adrenalin  or  suprarenin  employed. 

4.  The  tension  under  which  the  solution  is  subjected  in  the  tissues. 

5.  The  location  of  the  operation  and  the  structure  and  normality  of  the 
tissues  in  which  the  solution  is  injected. 

An  example  of  obtaining  a  quick  anesthesia  following  injection  would 
be  for  an  oj)erati()n  upon  the  scalp.  When  the  scalp  is  infiltrated  with  the  solu- 
tion, anesthesia  is  profound  within  three  or  four  minutes  following  the  injec- 
tions. This  is  also  true  for  i)lastic  operations  upon  the  face  from  the  fact  that 
the  skin  and  underlying  tissue  are  limited  in  thickness,  which  is  not  the  case 
in  other  parts  of  the  body.  It  takes  longer  to  obtain  anesthesia  if  the 
solution  has  been  injtH'ted  in  the  arm  or  leg,  because  considerable  con- 
nective tissue  and  fat  are  i)resent.  If  it  is  found  necessary  to  inject  the  so- 
lution deep  into  the  tissue,  in  addition  to  the  endermic  and  subcutaneous 
injections,  as  above  described,  a  long  needh*  of  small  diameter  only  should 
be  employed.  Insert  the  needle  through  the  anesthetized  tissue  beneath  the 
operative  area  (see  Fig.  47^M  and  inject  one  mil  of  solution  continuously. 
Then  withdraw  the  needle,  but  do  not  take  it  out  of  the  tissue,  change  its 
direction  by  advancing  to  the  side  of  the  previously  injected  tissue.  This 
is  repeated  «s  many  times  as  is  deemed  necessary  to  distribute  the  solution 
into  the  deep  tissues.  However,  three  times  will  be  found  sufficient  in  most 
cases.  In  this  manner  a  large  (juantity  of  solution  can  be  injected  into 
the  deep  tissu(»s  without  removing  the  needle,  thus  avoiding  many  unnec- 
essary punctures  of  the  skin  or  mucosa.  (See  Fig.  473.)  The  operator 
should  always  remember  that  to  discharjre  the  solution  rapidly  from  the  syr- 
inge canses  pain  and  trauma.  This  can  be  obviated  by  discharging  the  solu- 
tion very  slowly,  which  will  eliminate  ra|)id  distention  of  the  tissues,  and 
give  the  anesthetic  time  to  act  upon   the  sensory  nerve  endings.     It   is  not 
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always  necessary  to  inject  the  solution  in  a  circular  fashion  around  the 
area  of  operation,  as  shown  in  Fig.  473,  for  in  many  cases  two  punctures 
can  be  made,  and  then  the  needle  inserted  in  different  directions,  injecting 
the  solution  continuously.  The  two  punctures  are  made  on  both  sides  of  the 
operative  area  and  the  solution  injected  so  anesthesia  will  meet  midway 
between  the  puncture  points.  This  method  will  eliminate  a  number  of  punc- 
tures which  are  necessary  when  the  circular  method  is  employed.  The  oper- 
ator should  remember  the  degree  of  sensibility  of  the  various  tissues.  The 
skin  is  highly  sensitive  and  muscle  tissue  is  practically  insensitive  to  pain. 
Periosteum  in  most  regions  is  very  sensitive,  while  in  other  regions  it  has  no 
sensibility.  In  most  cases  the  bones  are  supplied  with  sensory  nerves  com- 
ing from  the  periosteum.  If  the  periosteum  is  stripped  from  the  bone,  the 
outer  surface  of  the  bone  is  rendered  insensitive. 

The  statements  previously  made  have  dealt  principally  with  anesthesia 
of  the  skin  and  deeper  structures,  so  the  anesthetizing  of  the  mucous  mem- 
brane will  now  be  discussed. 

Anesthetizing  the  Mucous  Membrane 

The  anesthetization  of  the  mucous  membrane  is  produced  by  three  methods: 

1.  By  applying  the  anesthetizing  solution  or  powder  to  the  mucous  mem- 
brane. 

2.  By  deej)  block  anesthesia. 

8.  By  terminal,  peripheral,  or  infiltration  anesthesia. 

1.  Surface  anc^sthesia  is  produced  by  applying  the  solution  or  powder  to 
the  mucous  membrane.  In  most  instances  this  is  accomplished  by  using 
a  20  per  cent  procain  or  a  10  per  cent  cocain  solution.  Procain  is  pre- 
ferred from  the  standpoint  of  safety.  The  solution  recommended  to  be  used 
in  this  nuinner  is  as  follows: 


If 

Phcnolis, 

Gram     1 

Procaiiiae  pulvis 

Grains  6 

A(iua  <iest. 

Mils  30 

Misco.     Add  1  niiuiin  1/1000  solution  of 
adrenalin    per   mil    at    the    time    of    ii-infj. 

This  is  applied  to  the  mucosa  by  means  of  cotton  on  a  wooden  applicator 
after  it  has  been  dried  by  gauze  and  compressed  air.  After  waiting  for  three 
minutes,  a  second  application  is  made.  Repeat  this  procedure  at  least  three 
times,  and  a  surface  anesthesia  will  be  produced,  which  is  sufficient  for  the 
application  of  ligatures,  dam  clamps  or  starting  nerve  block  needle  in  case 
the  patient  is  hypersensitive. 

2.  The  second  method,  which  is  that  of  nerve  blocking,  will  not  be  dis- 
cussed here,  as  it  has  already  been  covered  under  block  anesthesia. 

3.  Terminal    or    infiltration    anestliesia    is    a    very    quick    and    efficient 
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method  of  producing  anesthesia  of  the  mucous  membrane,  gum  tissue  and 
periosteum.  The  solution  should  never  be  injected  into  inflamed  tissue  but 
around  the  inflamed  area.  Take,  for  example,  an  acute  alveolar  abscess  which 
has  caused  considerable  swelling  and  inflammation  of  the  gum  tissue  and  mu- 
cosa, and  it  is  desired  to  insert  the  lancet  to  drain  the  part.  If  for  a  good 
reason  the  operator  deems  terminal  anesthesia  superior  to  the  deep  nerve 
block  method,  the  solution  should  be  injected  around  the  inflamed  area  by 
inserting  the  needle  in  healthy  tissue  in  diff^erent  directions,  and  injecting 
the  solution  in  advance  of  the  needle.  The  area  may  be  anesthetized  by  in- 
serting the  needle  two  or  three  times,  and  after  it  has  entered  the  tissue,  it 
should  be  slightly  withdrawn  and  its  direction  changed.  If  this  is  done  the  solu- 
tion will  readily  infiltrate  from  the  part  into  which  it  is  injected  and  through  the 
area  of  inflammation.  The  author  recommends  that  the  deep  block  method 
be  employed  if  possible  in  preference  to  the  infiltration  method.  The  infil- 
tration method  is  valuable  in  many  cases  for  such  operations  as  those  in- 
volving the  soft  tissues  not  complicated  by  infection,  as  for  the  removal  of 
a  benign  tumor,  epulis,  cyst,  ranula,  malposed  teeth,  etc.  This  method  of 
anesthesia  is  eflicient  for  the  majority  of  small  tumors  and  cysts  located  in 
the  floor  of  the  mouth  or  upon  the  buccal  surface.  If  the  operation  is  for  the 
removal  of  a  ranula,  the  mucosa  around  the  ranula  is  flrst  injected  as  above 
described,  followed  by  second  injections  in  the  wall  of  the  cyst  so  that 
the  capsule  can  be  excised.  If  the  area  of  operation  involves  considerable 
pathological  tissue,  which  is  often  the  case  in  tumors  or  cysts,  or  other 
pathological  conditions  which  are  located  within  the  oral  cavity,  it  is  in  most 
cases  advisable  to  block  the  nerve  branches  by  the  deep  block  method  and 
combine  these  deep  nerve  block  injections  with  the  above  described  infil- 
tration or  terminal  injections.  The  oral  surgeon  should  select  infiltration 
anesthesia  only  after  ruling  out  the  deep  nerve  block  method,  because  the 
deep  nerve  blocking  injections  have  many  points  of  advantage  over  in- 
filtration or  terminal  anesthesia.  The  operator  must  remember  that  when 
injections  have  been  made  into  the  mucosa  or  gum  tissue,  there  will  be  in 
most  cases  a  blanching  of  the  part  which  is  a  good  indication  that  anesthesia 
is  certain.  Anesthesia  usually  develops  very  quickly,  but  the  operator  should 
be  careful  not  to  start  the  operation  until  he  is  positive  that  anesthesia  is 
complete.  The  extent  of  anesthesia  can  be  t(*sted  very  easily  by  pressing  upon 
the  tissues  with  the  needle  or  a  sharp  lancet.  There  is  a  possibility  of  the  solu- 
tion escaping  through  fistulous  openings  and  through  the  sockets  of  adjoin- 
ing teeth,  or  even  into  the  soft  spongy  gum  tissue.  In  case  the  solution  has 
escaped  from  the  desired  location,  the  deeper  structures  will  retain  their 
sensibility,  and  if  an  incision  is  made  the  patient  will  experience  pain. 

The  following  points  should  be  carefully  observed  in  order  to  secure  the 
greatest  success  from  terminal,  peripheral  or  infiltration  method  for  anesthe- 
tizing the  tissues  within  the  oral  cavity: 
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1.  Complete  anesthesia  depends  upon  thorough  infiltration  of  the  tis- 
sues. 

2.  The  injecting  solution  should  contain  from  V2  *^  '^  P^^  ^^^^^  procain, 
the  percentage  being  determined  by  the  nature  of  the  case,  and  1/50,000  solu- 
tion of  the  vasoconstricting  agent.  This  should  maintain  anesthesia  for  at 
least  30  minutes. 

3.  The  solution  should  be  injected  slowly. 

4.  Too  much  solution  produces,  at  first,  a  burning  pain  due  to  the  over- 
tension  of  the  tissue. 

5.  The  solution  should  be  injected  as  the  needle  is  advanced  in  the  tissue, 
and  sufficient  time  should  be  allowed  for  the  anesthetic  to  take  effect. 

6.  The  pain  caused  by  the  initial  puncture  should  be  eliminated  by  using 
a  very  fine  sharp  needle  and  slowly  injecting  one-half  mil  of  solution  just 
beneath  the  skin  surface. 

7.  The  solution  should  never  be  injected  into  inllamed  or  infected  tissue. 

8.  If  the  needle  is  advanced  beneath  the  periosteum  it  should  be  carefully 
done,  and  the  solution  injected  slowly  to  avoid  trauma  and  after-pain  due  to 
distention  of  the  periosteum  and  other  tissues. 

9.  Always  avoid  unnecessary  jmnctures  of  the  mucosa  or  gum  tissue. 

10.  Always  inject  a  sufficient  quantity  of  solution  and  wait  a  sufficient 
length  of  time  after  injecting,  to  allow  the  solution  to  anesthetize  the  sensory 
nerve  endings. 

Contraindications  for  Terminal,  Peripheral  or  Infiltration  Anesthesia  Within 

the  Oral  Cavity 

1.  For  the  removal  of  a  malignant  tumor. 

2.  In  case  considerable  inflammation,  swelling  and  infection  are  present 
this  method  should  not  be  employed. 

3.  In  case  the  involved  tissues  extend  over  a  considerable  area,  which 
would  demand  a  large  quantity  of  the  solution,  deep  block  anesthesia  is  far 
superior. 

4.  In  case  of  curettement  of  bone  or  the  extraction  of  teeth,  in  addition 
to  operating  upon  the  soft  parts,  the  deep  nerve  blocking  method  is  preferable. 

5.  In  ease  it  is  impossible  to  block  a  large  operative  area  by  surrounding 
it  with  the  solution,  deep  block  injections  or  a  general  anesthetic  is  indicated. 

THE  SUBMUCOUS  METHOD  OF  PRODUCING  ANESTHESIA 

The  submucous  method  of  local  anesthesia  is  a  subdivision  of  the  ter- 
minal, peripheral  or  infiltration  method.  It  is  the  method  of  producing  an- 
esthesia by  injecting  the  anesthetizing  solution  into  the  mucous  membrane 
or  gum  tissue  in  the  immediate  field  of  operation.  Most  operators,  when 
they  speak  of  the  submucous  method,  have  reference  to  the  injecting  of 
the  solution  beneath  the  i)eriosteum  covering  the  alveolar  process.     Strictly 
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speaking,  this  is  not  correct,  as  when  the  solution  is  injected   beneath   the 
periosteum  it  should  be  called  the  subperiosteal  method,  which   is  described 
below.      The    submucous    method    was    at    one    time    employed     to     a    con- 
siderable extent,  but  it  has  been  succeeded  by  tiie  subperiosteal,  peridental,  and 
other  methods,   this  bein^  due  to   the   fact    that    it   was   inefficient,    as   only 
partial    anesthesia    was   i)roduced    in    many    cas<»s.      The   technic    which    has 
been  employed  for  this  method  was  not  scientific.     The  needle  was  inserted 
promiscuously  a   number  of  times  into  the  jrum   tissue  and  nnicosa   around 
the  tooth  or  part  to  be  operated,  and  the  solution   injected.     Most    operat- 
ors, who  injected  the  solution  by  this  method,  employed  a  needle   of  largfe 
diameter,  ai)proximately   10  millimeters   in   Icnjrth,   mounted    on     a     curved 
hub.     The  needle  was  inserted  promiscuously  into  the  jijum  tissue  surround- 
in  jf  the   tooth,   producinjr  numerous   punctures.     The   solution   was   injected 
external  to  the  periosteum  in  most  cases,  and  only  lijrht  anesthesia  of  the 
deeper  structures  was  i)roducc(l.    Failures  were  due  to  the  fact  that  very  little 
solution  ever  penetrated  the  periosteum  and  alveolar  plate  to  anesthetize  the 
nerves  situated  in  the  middle  cancellous  bone.    The  numerous  punctures  around 
the  tooth  caused  considerable  postoperative  soreness  and  disccmifort,  and  in  some 
cases  produced  sl(>uj?hin<r  of  the  tissues  and  rendered  infection  more  liable. 
The    injection    of    the    solution    by    this    method    was    first    employed 
shortly  after  the  discovery  of  cocain,  and  some  operators  who  practiced  this 
method  were  under  the   impression  that  they  were  usinp:*  block  anesthesia; 
but  if  the  chart  on  page  33,  and  the  definition  of  block  anesthesia  on  page  194 
are  studied,  it  will  be  found  that  injecting  the  solution  by  the   submueoas 
method  is  not  in  the  strict  sense  nerve  blocking. 

THE  SUBPERIOSTEAL  METHOD  OF  PRODUCING  ANESTHESIA 

The  subperiosteal  nuMhod  of  producing  anesthesia  is  accomplished  by 
injecting  the  solution  beneath  the  periosteinn,  that  is,  depositing  the  solution 
between  the  periosteum  and  the  bone.  If  this  method  is  followed  in  the  proper 
manner,  very  gratifying  results  will  be  obtained.  The  subperiosteal  method 
is  a  division  of  terminal,  ])eri])heral  or  infiltration  anesthesia.  (See  page 
()44.)  By  the  submucous  method,  the  solution  is  injected  external  to  the 
periosteum  and  reaches  the  terminal  nerve  eiulings  located  in  the  middle  alve- 
olar i)late,  and  the  apic(»s  of  the  teeth  by  the  process  of  diffusion.  On  page 
428  the  writer  discusses  the  advantages  aiul  disadvantages  of  infiltration 
anesthesia,  and  at  this  time  it  might  be  well  to  recall  one  of  the  statements 
made  with  referenc(»  to  the  age  of  the  patient. 

It  was  pointed  out  that  in  a  patient  of  middle  or  past  middle  life,  many 
time:;  the  infiltration  method  proved  inefficient  because  of  the  dense  outer  alve- 
olar plate  of  the  process.  This  plate  of  bone  may  be  so  dense  and  nonporous 
that  it  i)r(»vents  nearly  all  of  the  anesthetic  solution  from  infiltrating  it  and 
n^aching  the  desired  structures.  If  the  patient  is  young  and  has  an  external 
alveolar  plate  which  is  ])orous,  it  will  be  found  that  good  results  will  be 
obtained  from  the  subperiosteal  method. 
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Advantages  of  the  Subperiosteal  Method.— The  advantages  of  the  sub- 
periosteal method  are  as  follows: 

1.  The  anesthetic  solution  is  deposited  beneath  the  periosteum,  and  anes- 
thesia is  secured  with  less  delay  than  when  the  solution  is  injected  external 
to  the  periosteum. 

2.  If  the  point  of  the  needle  is  actually  inserted  beneath  the  periosteum, 
and  the  solution  injected  slowly,  the  periosteum  will  have  a  tendency  to  hold 
the  solution  in  a  circumscribed  area,  and  a  larger  amount  will  pass  through 
the  external  alveolar  plate. 

3.  In  most  cases  only  a  small  amount  of  solution  is  needed  by  the  subperi- 
osteal method. 

Disadvantages  of  the  Subperiosteal  Method.— The  disadvantages  of  the 
subperiosteal  method  are  as  follows: 

1.  Several  punctures  of  the  tissue  may  be  necessary  if  more  than  one 
tooth  is  blocked.  The  solution  is  injected  beneath  the  periosteum,  and  con- 
siderable pressure  is  required  to  discharge  it  from  the  syringe. 

2.  If  a  large  quantity  of  the  solution  is  injected,  the  periosteum  will  be 
separated  from  the  bone,  which  will  cause  the  severing  of  Sharpey's  fibers 
binding  the  periosteum  to  the  bone. 

3.  More  pai-Ji  is  inflicted  with  the  insertion  of  the  needle  than  by  the  sub- 
mucous method,  because  the  needle  is  carried  beneath  the  periosteum,  which 
is  more  sensitive  than  the  gum  tissue  and  mucosa.  In  some  cases  it  is  diffi- 
cult to  keep  the  needle  beneath  the  periosteum  on  account  of  the  roughness 
of  the  external  alveolar  plate. 

If  the  operator  desires  to  make  the  subperiosteal  injection  following  the 
technic  described,  it  may  be  necessary  to  use  some  preliminary  agent  prior 
to  the  insertion  of  the  needle.    The  three  methods  employed  are  as  follows: 

1.  By  local  application  of  an  efficient  analgesic.  An  excellent  combination 
for  this  purpose  has  been  described  on  page  651.  This  solution  can  be  applied 
to  the  gum  tissue  and  mucous  membrane  after  they  have  been  thoroughly 
dried  by  gauze  and  the  application  of  hot  air.  A  small  piece  of  cotton  or 
gauze  is  saturated  with  the  solution  and  held  against  the  tissues  for  two  min- 
utes. In  most  cases  this  will  produce  profound  anesthesia  of  the  superficial 
parts,  and  no  pain  will  be  experienced  by  the  patient  during  the  insertion  of 
the  needle. 

2.  The  second  method  is  to  make  a  superficial  injection  with  a  very  fine 
sharp  needle,  such  as  illustrated  in  Fig.  177.  The  injection  of  five  minims  of 
solution  is  made  into  the  tissue  at  the  point  of  the  subperiosteal  injection. 
Gradually  work  the  point  of  the  needle  downward  in  the  direction  of  the 
periosteum,  injecting  five  minims  of  the  solution  as  the  needle  is  advanced 
towards  the  periosteum.  After  masJiaging  the  part  and  waiting  two  minutes, 
the  needle  is  inserted  beneath  the  periosteum,  where  five  minims  of  the  solu- 
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Technic  Employed  for  Sabperiosteal  Method  by  Holding  the  Needle  Parallel 
to  the  Occlusal  Plane  of  the  Teeth 

'J'Ij*'  i<'«'Imj;<-  for  jir'»'ii<i-:f.:£  af,»— Ti;*-^;*!  l.y  tJ:]^  methiui  ha**  been  described. 
S«'«'  p;j{i"  4;>0  J'or  l/J'.'-kiu:;  the  jjii«i<il-  •*ui»'ri"r  <ifijtal  nerve. 

Blocking  a  Single  Tooth  by  the  Subperiosteal  Method  by  Holding  the  Needle 
Parallel  to  the  Long  Axis  of  the  Tooth 

.\t'i-<lJi-  No.  ;,.  \\hi«-!i  i^  ir>  iiiiii.  in  hMiylli.  is  «'iiiiilnyril.  The  tissues  at  the 
j;'ij/j!  tff  jiij«-r!ioji  iii't'  j»ri'j»iinMl  ]i,r  ih»'  !i»*e«ll«'  in  tlie  same  manner  as  jriven 
Oh  \fii'^*'  't^ht.  'J'h<*  jM/iiit  of  in»»<'rti<»n  of  tlie  iietMUe.  as  first  sutrjresteil  !»y 
J'ljn/.  js  nii*l\v;iy  h«'twi'<Mi  th**  ImumniI  or  lahin-^rinjrival  mar<rin.  and  tlu*  apex 
iii  fh'-  loofh.  H<'  v^'^•l^lt\Ult'n^\\  that  \\u'  iMMMJie  \k'  f«»n'e<l  beneath  tlie  peri- 
tt^\i'\iin  iiii'l  a  Mii.ill  *|Uiiiitity  of  the  M>Iutinn  sh»wly  injected,  ^railuallv  fore- 
in^'  \\ii*  niM'dli'  iij^uaiwl  in  contact  with  th(>  external  alviM>hir  plate,  and  in- 
ji'cfin^^  conliniioii.Nly  whih*  the  ncrdh*  is  hrin«:  fon*e(l  upward.  The  author's 
Ici'hnic  <linVrs  from  that  (W*  I'rinz.  as  foUows: 

Malic  thi'  initial  pinK'turc  to  tiic  huccal  and  just  below  the  position  oc- 
cupied hy  I  he  apc\  of  the  tooth  that  is  hein<r  hloeked.  Force  the  needle  in- 
vNiird  ami  upwaid.  and  just  hd'ore  the  peiiostcuni  is  reached,  inject  five  minims 
nl'  the  sniution,  ailo\vin<^  one  niinu1(>  to  elaps(>  hefnre  advancing  the  needle 
hi-ncalh  the  peiiostcuni.  (iradimlly  work  the  needle  beneath  the  periosteum 
over  the  ape\  nf  the  lixith  heinjr  hlockt'd,  usinjr,  for  example,  the  upper 
lirst    hiiMispid.      Inject    live    more    minims    when    the   needle   penetrate?   the 
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periosteum,  allowing  one  minute  to  elapse  before  advancing  the  needle  be- 
neath the  periosteum.  The  needle  is  inserted  in  three  different  directions 
as  shown  in  Fig.  474.  Gradually  advance  needle  marked  1  upward  beneath 
the  periosteum,  parallel  to  external  alveolar  plate  to  an  area  5  mm.  above  the 
apex  of  the  tooth,  and  slowly  inject  five  minims  beneath  the  periosteum. 
Now  withdraw  the  needle  without  removing  it  from  the  tissue,  and  insert  a 
second  time,  directing  it  backward,  upward  and  inward  beneath  the  perios- 
teum a  distance  of  5  mm.  The  needle  should  be  inserted  until  the  point 
reaches  an  area  midway  between  the  apex  of  the  tooth  being  blocked  and  the 
apex  of  the  tooth  just  posterior  to  it.  Inject  five  minims.  The  needle  is  again 
withdrawn,  and  the  teehnic  repeated  by  directing  it  anteriorly,  inward  and 
upward  beneath  the  periosteum,  to  a  point  mesial  to  the  apex  of  the  tooth 


Fig.  474. —  Diagram  illustrating  manipulation  of  needle  for  blocL-ing  a  single  tooth  by  the  subperiosteal 
method. 

1,  Primao'  position  of  needle,  which  is  moved  to  position  2  and  3  as  indicated  by  arrows.  4,  Circle 
represents   common   starting  jioini.      X   represents   the  various  points  of  injection. 


being  blocked.  Fig.  474  shows  the  five  points  of  injection.  The  total  quan- 
tity of  solution  injected  at  the  five  points  is  twenty-five  minims;  five  minims 
being  injected  at  each  location  of  the  needle. 

BLOCKING  VARIOUS  INDIVIDUAL  TEETH  BY  THE  SUBPERIOSTEAL 

BIETHOD 

If  a  single  tooth  is  injected,  the  insertion  of  the  needle  in  three  different 
planes,  as  shown  in  Fig.  474,  is  preferred  to  that  of  inserting  the  needle  parallel 
to  the  occlusal  plane  of  the  tooth,  as  shown  in  Fig.  317.  However,  if  more  than 
one  tooth  is  to  be  anesthetized,  it  is  better  to  make  the  injection  by  holding  the 
needle  parallel  to  the  occlusal  plane  of  the  teeth,  inasmuch  as  only  one  punc- 
ture of  the  tissue  need  be  made,  while  if  the  method  ju.st  described  is  em- 
ployed, it  will  be  necessary  to  make  as  many  punctures  as  there  are  teeth 
involved. 


654  BLOCK   ANESTHESIA   AND   ALLIED  SUBJECTS 

speaking,  this  is  not  correct,  as  when  the  solution  is  injected  beneath  the 
periosteum  it  should  be  called  the  subperiosteal  method,  which  is  described 
below.  The  submucous  method  was  at  one  time  employed  to  a  con- 
siderable extent,  but  it  has  been  succeeded  by  the  subperiosteal,  peridental,  and 
other  methods,  this  beinj?  due  to  the  fact  that  it  was  inefficient,  as  only 
partial  anesthesia  was  produced  in  many  cases.  The  technic  which  has 
been  employed  for  this  method  was  not  scientific.  The  needle  was  inserted 
promiscuously  a  number  of  times  into  the  gum  tissue  and  mucosa  around 
the  tooth  or  part  to  be  operated,  and  the  solution  injected.  ^Fost  operat- 
ors, who  injected  the  solution  by  this  method,  employed  a  needle  of  large 
diameter,  approximately  10  millimeters  in  length,  mounted  on  a  curved 
hub.  The  needle  was  inserted  promiscuously  into  the  gum  tissue  surround- 
ing the  tooth,  producing  numerous  punctures.  The  solution  was  injected 
external  to  the  periosteum  in  most  cases,  and  only  light  anesthesia  of  the 
deeper  structures  was  produced.  Failures  were  due  to  the  fact  that  very  little 
solution  ever  penetrated  the  periosteum  and  alveolar  plate  to  anesthetize  the 
nerves  situated  in  the  middle  cancellous  bone.  The  numerous  punctures  around 
the  tooth  caused  considerable  postoperative*  soreness  and  discomfort,  and  in  some 
cases  produced  sloughing  of  the  tissues  and  rendered  infection  more  liable. 
The  injection  of  the  solution  by  this  method  was  first  employed 
shortly  after  the  discovery  of  coca  in.  and  some  operators  who  practiced  this 
method  were  under  the  impression  that  they  were  using*  block  anesthesia; 
but  if  the  chart  on  page  33,  and  the  definition  of  block  anesthesia  on  page  IW 
are  studied,  it  will  be  found  that  injecting  the  solution  by  the  submucous 
method  is  not  in  the  strict  sense  nerve  blocking. 

THE  SUBPERIOSTEAL  METHOD  OF  PRODUCING  ANESTHESIA 

The  subperiosteal  method  of  producing  anesthesia  is  accompli.shed  by 
injecting  the  solution  beneath  the  periosteum,  that  is,  depositing  the  solution 
between  the  periosteum  and  the  ])one.  If  this  method  is  followed  in  the  proper 
manner,  very  gratifying  results  will  be  obtained.  The  subperiosteal  method 
is  a  division  of  terminal,  peripheral  or  infiltration  anesthesia.  (See  page 
644.)  By  the  submucous  method,  the  solution  is  injected  external  to  the 
periosteum  and  reaches  the  tcriniiial  nerve  endings  located  in  the  middle  alve- 
olar plate,  and  the  apices  of  the  teeth  by  the  process  of  diffusion.  On  page 
428  the  writer  discusses  the  advantages  and  disadvantages  of  infiltration 
anesthesia,  and  at  this  time  it  might  l)c  well  to  recall  one  of  the  statements 
made  with  reference  to  the  age  of  the  i)aticnt. 

It  was  pointed  out  that  in  a  patient  of  middle  or  past  middle  life,  many 
time:;  the  infiltration  method  proved  inefficient  because  of  the  dense  outer  alve- 
olar plate  of  the  process.  This  ])latc  of  l)()ne  may  be  so  dense  and  nonporous 
that  it  prevents  nearly  all  of  the  anesthetic  solution  from  infiltrating  it  and 
reaching  the  desired  structures.  If  the  i)atient  is  young  and  has  an  external 
alveolar  plate  which  is  porous,  it  will  be  found  that  good  results  will  be 
obtained  from  the  subperiosteal  method. 
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Advantages  of  the  Subperiosteal  Method.— The  advantages  of  the  sub- 
periosteal method  are  as  follows: 

1.  The  anesthetic  solution  is  deposited  beneath  the  periosteum,  and  anes- 
thesia is  secured  with  less  delay  than  when  the  solution  is  injected  external 
to  the  periosteum. 

2.  If  the  point  of  the  needle  is  actually  inserted  beneath  the  periosteum, 
and  the  solution  injected  slowly,  the  periosteum  will  have  a  tendency  to  hold 
the  solution  in  a  circumscribed  area,  and  a  larger  amount  will  pass  through 
the  external  alveolar  plate. 

3.  In  most  cases  only  a  small  amount  of  solution  is  needed  by  the  subperi- 
osteal method. 

Disadvantages  of  the  Subperiosteal  Method.— The  disadvantages  of  the 
subperiosteal  method  are  as  follows: 

1.  Several  punctures  of  the  tissue  may  be  necessary  if  more  than  one 
tooth  is  l)locked.  The  solution  is  injected  beneath  the  periosteum,  and  con- 
siderable pressure  is  recjuired  to  discharge  it  from  the  syringe. 

2.  If  a  large  quantity  of  the  solution  is  injected,  the  periosteum  will  be 
separated  from  the  bone,  which  will  cause  the  severing  of  Sharpey's  fibers 
binding  the  periosteum  to  the  bone. 

3.  More  pain  is  inflicted  with  the  insertion  of  the  needle  than  by  the  sub- 
mucous method,  because  the  needle  is  carried  beneath  the  periosteum,  which 
is  more  sensitive  than  the  gum  tissue  and  mucosa.  In  some  cases  it  is  diffi- 
cult to  keep  the  needle  beneath  the  periosteum  on  account  of  the  roughness 
of  the  external  alveolar  plate. 

If  the  operator  desires  to  make  the  subperiosteal  injection  following  the 
technic  described,  it  may  be  necessary  to  use  some  preliminary  agent  prior 
to  the  insertion  of  the  needle.    The  three  methods  employed  are  as  follows: 

1.  By  local  application  of  an  efficient  analgesic.  An  excellent  combination 
for  this  j)uri)()se  has  been  described  on  page  651.  This  solution  can  be  applied 
to  the  gum  tissue  and  mucous  membrane  after  they  have  been  thoroughly 
dried  by  gauze  and  the  application  of  hot  air.  A  small  piece  of  cotton  or 
gauze  is  saturated  with  the  solution  and  held  against  the  tissues  for  two  min- 
utes. In  most  cases  this  will  produce  profound  anesthesia  of  the  superficial 
parts,  and  no  pain  will  be  experienced  by  the  patient  during  the  insertion  of 
the  necMlle. 

2.  The  second  method  is  to  make  a  superficial  injection  with  a  very  fine 
sharj)  needle,  such  as  illustrated  in  Fig.  177.  The  injection  of  five  minims  of 
solution  is  made  into  the  tissue  at  th(»  point  of  the  subperiosteal  injection. 
(Jradually  work  the  point  of  the  needle  downward  in  the  direction  of  the 
periosteum,  injecting  five  minims  of  the  solution  as  the  needle  is  advanced 
towards  the  j)eriosteum.  After  masf-aging  the  part  and  waiting  two  minutes, 
the  needle  is  inserted  beneath  the  periosteum,  where  five  minims  of  the  solu- 
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tion  are  injected.  This  procedure,  if  carefully  followed,  will  eliminate  all 
pain.  At  least  two  minutes  should  elapse  following  the  preliminary  injection 
before  the  regular  needle  is  inserted  for  the  subperiosteal  injection. 

3.  The  third  method  is  the  application  of  a  refrigerant  analgesic,  such 
as  ethyl  chlorid.  A  stream  of  ethyl  chlorid  is  directed  upon  the  gum  tissue  or 
mucous  membrane,  and  in  a  few  moments  surface  anesthesia  will  ensue. 

The  writer  has  studied  the  literature  on  the  subject  of  subperiosteal 
methods  of  producing  anesthesia  and  is  sure  that  credit  for  first  calling  at- 
tention of  the  dental  profession  to  this  method  is  due  to  Prinz.  The  technie 
described  is  a  modification  of  the  subperiosteal  method  described  by  Prinz. 

The  Technie  for  Producing  Anesthesia  by  the  Subperiosteal  Method. — 
There  are  two  methods  for  blocking  an  area  by  the  subperiosteal  method.  The 
first  is  to  insert  the  needle  beneath  the  periosteum,  buccal  or  labial  to  the 
position  occupied  by  the  apex  of  the  tooth,  and  holding  the  needle  parallel 
to  the  occlusal  plane  of  the  teeth.  (See  Fig.  317.)  The  second  method  is 
to  insert  the  needle  beneath  the  periosteum,  holding  it  parallel  to  the  surface 
of  the  alveolar  plate,  which  is  more  or  less  parallel  to  the  long  axis  of  the 
tooth.    (See  Fig.  474.) 

Technie  Employed  for  Subperiosteal  Method  by  Holding  the  Needle  Parallel 
to  the  Occlusal  Plane  of  the  Teeth 

The  technie  for  producing  anesthesia  by  this  method  has  been  described. 
See  page  430  for  blocking  the  middle  superior  dental  nerve. 

Blocking  a  Single  Tooth  by  the  Subperiosteal  Method  by  Holding  the  Needle 
Parallel  to  the  Long  Axis  of  the  Tooth 

Needle  No.  3,  which  is  15  mm.  in  length,  is  employed.  The  tissues  at  the 
point  of  injection  are  prepared  for  the  needle  in  the  same  manner  as  given 
on  page  355.  The  point  of  insertion  of  the  needle,  as  first  suggested  by 
Prinz,  is  midway  between  the  buccal  or  labio-gingival  margin,  and  the  apex 
of  the  tooth,  lie  recommends  that  the  needle  be  forced  beneath  the  peri- 
osteum and  a  small  quantity  of  the  solution  slowly  injected,  gradually  forc- 
ing the  needle  upward  in  contact  with  the  external  alveolar  plate,  and  in- 
jecting continuously  while  the  needle  is  being  forced  upward.  The  author's 
technie  differs  from  that  of  Prinz,  as  follows: 

Make  the  initial  puncture  to  the  buccal  and  just  below  the  position  oc- 
cupied by  the  apex  of  the  tooth  that  is  being  blocked.  Force  the  needle  in- 
ward and  upward,  and  just  before  the  periosteum  is  reached,  inject  five  minims 
of  the  solution,  allowing  one  minute  to  elapse  before  advancing  the  needle 
beneath  the  periosteum.  Gradually  Avork  the  needle  beneath  the  periosteum 
over  the  apex  of  the  tooth  being  blocked,  using,  for  example,  the  upper 
first   bicuspid.     Inject   five   more   minims   when    the   needle   penetrate?    the 
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periosteum,  allowing  one  minute  to  elapse  before  advancing  the  needle  be- 
neath the  periosteum.  The  needle  is  inserted  in  three  different  directions 
as  shown  in  Fig.  474.  Gradually  advance  needle  marked  1  upward  beneath 
the  periosteum,  parallel  to  external  alveolar  plate  to  an  area  5  mm.  above  the 
apex  of  the  tooth,  and  slowly  inject  five  minims  beneath  the  periosteum. 
Now  withdraw  the  needle  without  removing  it  from  the  tissue,  and  insert  a 
second  time,  directing  it  backward,  upward  and  inward  beneath  the  perios- 
teum a  distance  of  5  mm.  The  needle  should  be  inserted  until  the  point 
reaches  an  area  midway  between  the  apex  of  the  tooth  being  blocked  and  the 
apex  of  the  tooth  just  posterior  to  it.  Inject  five  minims.  The  needle  is  again 
withdrawn,  and  the  technic  repeated  by  directing  it  anteriorly,  inward  and 
upward  beneath  the  periosteum,  to  a  point  mesial  to  the  apex  of  the  tooth 


Fig.  474. — DiaRram  illustrating  manipulation  of  needle  for  blocking  a  single  tooth  by  the  subperiosteal 
method. 

1,  Primary  po>ition  of  needle,  which  is  moved  to  position  2  and  3  as  indicated  by  arrows.  4,  Circle 
represents   common   starling  point.      X   represents   the  various   points  of   injection. 


bein«r  blocked.  Fig.  474  shows  the  five  points  of  injection.  The  total  quan- 
tity of  solution  injected  at  the  five  points  is  twenty-five  minims;  five  minims 
being  injected  at  each  location  of  the  needle. 

BLOCKING  VARIOUS  INDIVIDUAL  TEETH  BY  THE  SUBPERIOSTEAL 

BIETHOD 

If  a  single  tooth  is  injected,  the  insertion  of  the  needle  in  three  different 
l)lane8,  as  shown  in  Fig.  474,  is  preferred  to  that  of  inserting  the  needle  parallel 
to  the  occlusal  plane  of  the  tooth,  as  shown  in  Fig.  317.  However,  if  more  than 
one  tooth  is  to  be  anesthetized,  it  is  better  to  make  the  injection  by  holding  the 
needle  parallel  to  the  occlusal  plane  of  the  teeth,  inasmuch  as  only  one  punc- 
ture of  the  tissue  need  be  made,  while  if  the  method  just  described  is  em- 
ployed, it  will  be  necessary  to  make  as  many  punctures  as  there  are  teeth 
involved. 
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This  technic  can  be  employed  for  any  single  tooth  extending  from  the 
upper  central  incisors  to  the  second  bicuspids.  This  method  should  pro- 
duce anesthesia  of  the  tooth  and  alveolar  process,  unless  the  external  al- 
veolar plate  is  so  dense  that  the  solution  will  not  penetrate  it.  Opera- 
tions, such  as  cavity  preparation,  pulp  removal,  shaping  the  crowns  of  teeth 
for  bridge  abutments,  can  be  performed.  If  a  tooth  is  to  be  extracted, 
involving  the  lingual  gum  tissue  and  periosteum,  it  becomes  necessary  to  block 
the  lingual  nerve  supply,  as  follows: 

Needle  No.  4,  30  mm.  in  length,  and  25  gauge,  is  employed.  Direct  the 
syringe  across  the  mouth,  the  barrel  being  in  contact  with  the  occlusal  sur- 


Fig.  475. — Cross  section  in  region  of  upper  bicuspid  teeth  and  manner  of  manipulating  needle  for  in- 
jecting solution  over  lingual  plate. 

1,  shows  first  position  of  needle,  and  2  illustrates  needle  parallel  to  lingual  plate;  3  and  X  indicate 
point  of  injection;  4,  lingual  gum  tissue;  5,  periosteum  and  lingual  alveolar  plate. 

faces  of  the  teeth  on  the  opposite  side  of  the  lower  jaw.  Puncture  the  gum 
tissue  midway  between  the  gingival  margin  and  the  apex  of  the  tooth  to.be 
blocked.  (See  Fig.  475.)  Force  the  needle  upward  and  laterally,  and  just 
before  the  periosteum  is  reached,  inject  5  minims  of  the  solution.  Wait  one- 
half  minute,  then  bring  the  syringe  to  the  same  side  as  that  of  injection,  and 
carefully  advance  the  needle,  injecting  5  minims.  Wait  one-half  minute 
before  advancing  the  needle  upward,  the  needle  being  held  parallel  to  the 
linguo-alveolar  plate  and  is  advanced  until  the  point  strikes  the  hard  palate, 
where  the  principal  branches  of  the  lingual  nerve  supply  are  located.  (See 
Figs.  343  and  475.)     When  the  hard  palate  is  reached,  inject  5  more  minims. 
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This  makes  a  total  of  15  minims,  or  one  mil.  The  nerves  involved  on  the 
labial  and  buccal  sides,  or  for  the  lin»/:ual  side,  depend  on  the  area  involved 
in  the  operation.  It  is  rather  difficult  to  anesthetize  the  upper  first  molar 
by  the  subperiosteal  method,  employing  the  technic  in  Avhich  the  needle 
is  held  parallel  to  the  long  axis  of  the  tooth,  because  of  the  position  occupied 
by  the  upper  first  molar,  which  makes  it  difficult  to  manipulate  the  needle. 
Therefore,  it  is  better  to  anesthetize  this  tooth  by  the  subj^eriosteal  method,  by 
injecting  the  solution  to  the  buccal  of  the  external  alveolar  plate  in  the  re- 
gion of  the  apices  of  the  buccal  roots,  and  holding  the  needle  parallel  to  the 
occlusal  surface.  P'ive  minutes  should  elapse  following  the  injection  of  the 
solution  before  operating.  Considerable  pressure  is  required  to  discharge 
the  solution  following  this  method,  and  it  will  be  found  that  by  moving  the 
needle  back  and  forth  1  or  2  mm.,  while  the  solution  is  being  discharged,  it 
will  greatly  facilitate  the  solution  leaving  the  needle. 

After  the  solution  has  been  injected  beneath  the  periosteum,  no  apprecia- 
ble wheal  should  be  present.  If  there  is,  it  indicates  that  the  solution  has  not 
been  injected  subperiosteally,  but  has  been  injected  into  the  mucosa  external 
to  the  periosteum.  The  reason  no  wheal  is  produced  when  injecting  beneath  the 
periosteum  is  that  the  periosteum  is  nonelastic,  which  is  not  the  case  with 
the  mucous  membrane.  Soon  after  the  solution  is  injected,  the  gum  tissue 
and  mucous  membrane  should  lose  their  natural  pink  color  and  become 
blanched,  which  indicates  that  the  pressure  caused  by  the  solution,  also 
the  therapeutic  action  of  the  vaso-constricting  agent,  has  lessened  the  blood 
supply  in  the  parts.  After  injecting  the  solution  the  parts  should  be  gently 
massaged,  directing  the  pressure  downward  and  inward,  assisting  the  solu- 
tion to  pass  through  the  outer  plate  of  bone. 

Time  to  Wait  for  Anesthesia  by  the  Periosteal  Method. — The  time  to  wait 
for  anesthesia  depends  on  the  following  factors: 

1.  The  density  of  the  alveolar  process. 

2.  The  amount  of  solution  injected. 

13.  The  percentage  of  the  anesthetic  contained  in  the  anesthetizing  solution. 

4.  The  extent  of  the  area  to  be  anesthetized. 

5.  The  operator's  ability  to  inject  the  solution. 

The  average  length  of  time  re(|uired  to  produce  anesthesia,  if  the  solu- 
tion is  injected  properly,  is  five  minutes.  The  above  technic  will  apply  to  any 
tooth  or  teeth  in  the  upper  jaw,  anterior  to  the  first  molar.  In  some  cases 
it  may  be  employed  in  the  lower  jaw,  but  because  the  bone  is  more  dense, 
failures  are  likely  to  be  more  prevalent;  therefore,  in  most  cases  subperi- 
osteal injections  in  the  lower  jaw  are  contraindicated. 

BLOCKING  THE  TERMINAL  OR  PERIPHERAL  NERVES  BY  THE 
PERIDENTAL  BIETHOD 

Definition. — Peridental  anesthesia  is  the  method  of  inducing  insensi- 
bility of  the  peridental  membrane  and  other  immediate  structures  by  the 
injection  of  a  local  anesthetic  into  the  peridental  membrane. 
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This  method  has  been  very  popular  in  the  past,  and  no  doubt  has  been 
employed  more  than  any  other  for  producing  anesthesia.  Since  the  advent 
of  the  deep  block  method,  the  subperiosteal  method,  the  intraosseous  method, 
and  other  methods,  a  large  percentage  of  operators  have  entirely  abandoned  the 
peridental  method.  It  is  true  that  with  the  sj-ringe  upon  which  great  pressure 
can  be  exerted,  and  with  a  very  sharp  needle,  the  solution  can  be  injected  into 
the  peridental  membrane  for  single  teeth  or  roots,  satisfactory  results  being  ob- 
tained in  most  cases.    However,  in  some  cases,  if  the  tooth  is  decayed  below  the 


Fig.  476. — Diagrammatic  cross  section  of  central  incisor  tooth,  alveolar  process,  gum  tissue  and  mucosa. 

1,  Starting  point  of  needle  for  peridental  method.  2,  I  Must  rating  [»osiiion  of  needle  while  advancing 
it  into  peridental  membrane  and  injecting  solution  at  A,  l\  ami  C.  D,  dt-ntal  pulp:  K,  dentin:  F,  enamel; 
G.  epithelial  surface  of  mucosa;  H,  lingual  alveolar  plate;  1.  snhinucosa;  J,  periosteum:  K,  middle  plate  of 
alveolar  process;  L,  nerve,  artery  and  vein;  M,  cenientum;  N,  peridental  membrane;  O,  external  alveolar 
plate. 

alveolar  process,  some  difficulty  may  be  oxporicnccd  in  producing  a  profound 
anesthesia  so  its  root  can  be  removed,  and  there  is  a  chance  of  forcing  in- 
fected material  into  the  healthy  tissues. 

Technic  Employed. — The  syringe  employed  should  be  one  upon  which  a 
great  deal  of  pressure  may  be  exerted  against  the  plunger,  as  the  solution  is 
injected  into  the  peridental  membrane  with  considerable  force.  An  all-glass 
syringe  is  contraindicated.     The  needle  employed  should  be  small,  not  ex- 
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ceedinj?  15  mm.  in  leng^th,  such  as  needle  No.  3  shown  in  Fig.  177.  This  is 
a  strai<2:ht  needle  and  is  used  for  blocking  any  of  the  ten  anterior  teeth,  but 
if  the  three  molars  are  to  be  anesthetized  by  the  peridental  method,  it  is  bet- 
ter to  use  a  needle  not  to  exceed  10  mm.  in  length,  mounted  on  a  curved  hub. 
The  tooth  and  the  tissues  nearby,  which  are  to  be  anesthetized,  should  be  thor- 
oughly prepared  for  the  needle  by  drying  and  then  applying  a  3V2  per  cent 
solution  tincture  of  iodin.  The  initial  puncture  is  made  with  a  sharp  hypo- 
dermic needle  by  first  inserting  it  under  the  free  margin  of  the  gum  on  the  labial 
or  buccal  surfaces.  Only  the  point  of  the  needle  should  be  forced  beneath  the 
surface  of  the  tissue,  so  that  unnecessary  pain  will  not  be  inflicted  upon  the 
patient,  after  which  three  minims  of  the  solution  are  injected.  After  waiting 
for  one-half  minute,  advance  the  needle  into  the  peridental  membrane,  allow- 
ing it  to  assume  a  position  parallel  to  the  long  axis  of  the  tooth  being  blocked. 
(See  Kig.  476.)  Inject  at  this  time  three  more  minims  of  the  solution  and  after 
waiting  one-half  minute  the  needle  is  forced  into  the  peridental  membrane 
b(»tween  the  alveolar  wall  and  the  tooth.  Inject  three  more  minims  of  the 
solution.  It  will  be  found  in  many  cases,  if  the  needle  is  held  in  the  correct 
position,  that  is,  parallel  to  the  long  axis  of  the  tooth,  that  it  can  be  inserted 
to  a  depth  of  approxinuitely  5  mm.  The  needle  is  then  withdrawn  and  the 
same  teclinic  re])eated  on  the  distal  surface  of  the  tooth.  After  injecting 
the  solution  on  the  distal  side,  repeat  the  same  technic  on  the  lingual  and 
mesial  surfaces,  making  four  insertions  of  the  needle.  The  total  amount  of  so- 
lution injected  for  one  tooth  should  be  two  mils.  In  most  cases  in  single 
rooted  teeth,  such  as  the  centrals  and  bicuspids,  the  lingual,  labial  or  buccal 
injections  are  all  that  are  necessary.  If  a  molar  tooth  is  being  blocked,  a 
more  j)ron()unce(l  anesthesia  will  be  produced  if  the  solution  is  injected  on 
the  buccal,  distal,  mesial  and  lingual  surfaces.  If  the  injection  is  made  on 
the  buccal  and  lingual  surfaces,  it  will  be  of  more  value  than  the  mesial  and 
distal  injections,  because  the  needle  can  be  advanced  farther  into  the  peri- 
dental membrane  of  the  buccal  and  lingual  surfaces,  due  to  the  fact  that  the 
needle  can  be  held  i)arallel  to  the  long  axis  of  the  tooth,  whereas  with  the 
mesial  and  distal  injections  it  is  impossible  to  hold  the  needle  parallel  to  the 
long  axis  on  account  of  contact  with  the  adjoining  tooth.  Greater  pressure 
is  exerted  upon  the  plunger  to  discharge  the  solution  into  the  peridental 
membrane  than  is  recjuired  to  discharge  the  solution  beneath  the  periosteum 
by  the  subi)eriosteal  method. 


Advantages  of  the  Peridental  Method 

1.  The  technic  is  vory  simple. 

2.  Very  little   knowledge  of  anatomy   is  required   to   inject   the  solution 
by  the  peridental  method  as  compared  with  the  deep  block  method. 


662  BLOCK   ANESTHESIA   AND   ALLIED  SUBJECTS 

3.  A  smaller  area  can  be  anesthetized  by  the  peridental  method  than  by 
any  other,  and  satisfactory  results  can  be  obtained  in  most  cases,  provided  the 
solution  is  properly  injected  and  the  physical  condition  of  the  patient  justi- 
fies its  use. 

Disadvantages  of  the  Peridental  Method 

1.  The  insertion  of  the  needle  into  the  peridental  membrane  produces 
injury  which  should  not  occur  unless  the  tooth  is  to  be  extracted. 

2.  Considerable  pressure  is  required  to  discharge  the  solution,  causing 
more  discomfort  and  pain  than  by  other  methods. 

3.  It  is  contraindicated  if  the  peridental  membrane  is  in  a  state  of  acute 
inflammation,  or  if  infection  is  present,  such  as  pyorrhea  alveolaris  or  alveolar 
abscess.  If  the  solution  is  injected  by  the  peridental  method  in  a  case  where 
infection  exists,  there  is  great  probability  of  postoperative  complications  en- 
suing. 

PRESSURE  ANESTHESIA 

Definition. — Pressure,  contact,  or  pulp  anesthesia  is  the  method  of  bring- 
ing about  a  state  of  insensibility  of  the  dental  pulp  by  forcing  the  anesthetizing 
solution  through  the  dentin  into  the  pulp  chamber  by  mechanical  means. 
There  are  three  methods  of  producing  anesthesia  by  the  pressure  method 
which  are : 

1.  Hand  pressure,  using  unvulcanized  rubber  with  a  properly  shaped  ap- 
pliance. 

2.  With  an  efficient  hypodermic  syringe. 

3.  With  the  high  pressure  syringe. 

Ottolengui,  in  an  article  published  in  Itons  of  Interest^  in  1890,  states 
that  the  term  ** pressure  anesthesia**  was  first  suggested  by  W.  J.  Morton. 
P^ollowing  the  experiments  of  Morton,  Edward  C.  Briggs,  of  Boston,  published 
the  technic  in  a  paper  which  he  read  before  the  Harvard  Odontological  So- 
ciety in  1890,  entitled  **  Removal  of  the  Pulp  by  the  Use  of  Cocain.*'  Since 
Morton  and  Briggs  presented  their  Avork  to  the  ])r()fession,  there  have  been 
a  large  number  of  claimants  for  this  method  of  producing  anesthesia  of  the 
pulp.  It  is  not  only  true  with  pressure  anesthesia,  but  with  any  invention  or 
technic  of  merit,  that  priority  is  many  times  unjustly  claimed  by  others.  In 
going  through  the  literature  the  author  has  found  that  many  articles  have 
appeared  in  our  journals  on  .anesthetizing  the  dental  pulp  by  the  pressure 
method.  The  more  important  contributions  have  emanated  from  W.  J.  Morton; 
E.  C.  Briggs;  J.  P.  Buckley;  R.  Ottolengui;  T.  S.  Phillips;  R.  C.  Young;  Otto 
Walkhoff;  Clyde  Davis;  J.  A.  Johnson;  H.  J.  Goslee:  R.  U.  Pullar;  J.  DeBries; 
W.  D.  Miller;  H.  A.  Sanders;  L.  II.  Ziegler;  E.  T.  Loemmler;  W.  A.  Johnson; 
Weston  A.  Price;  Herman  Prinz;  S.  ^I.  Weaver;  i\  (1.  Meyers;  W.  T.  Jaekman 
and  Geo.  N.  Hein. 

Histological  Structure  of  Dentin. — Before  discussing  the  technic  of  pres- 
sure anesthesia,  a  brief  description  of  the  histologic  structure  of  dentin  will 
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be  given,  as  it  must  be  understood  before  the  various  methods  of  producing 
anesthesia  of  the  dental  pulp  can  be  considered. 

Dentin  is  the  chief  tooth  substance  which  surrounds  the  dental  pulp. 
It  is  covered  by  enamel  on  the  exposed  portion  of  tbe  tooth  and  by  cementum 
on  the  part  situated  in  the  alveolus.  It  consists  of  a  solid,  organic  substratum, 
which  is  infiltrated  with  lime  salts,  and  permeated  by  numerous  tubules  or 
canaliculi,  which  contain  small  processes  or  branches  of  the  odontoblasts  which 
line  the  pulp  chamber.  Dentin  resembles  bone,  but  it  is  much  harder  and 
denser.  It  is  composed  of  28.01  per  cent  of  inorganic  and  71.99  per  cent  of 
organic  material.  The  inorganic  substances  furnish  rigidity  for  hardness  and 
resistance  to  tooth  structure;  the  organic  substances  are  largely  instrumental 
in  the  nutrition  of  the  tooth.  Dentin  is  perforated  by  thousands  of  small 
branchinj?  tubules  which  radiate  from  the  pulp  chamber.  These  tubules  are 
more  or  less  tortuous  in  shape,  as  they  pass  from  the  layer  of  odontoblastic 
cells  to  the  dento-enamel  junction,  where  they  communicate  with  each  other, 
forming  more  or  less  of  a  network  which  accounts  for  the  sensitiveness  at  the 
dento-enamel  junction,  which  is  much  more  sensitive  than  the  dentin  situated 
between  the  dento-enamel  junction  and  the  dental  pulp.  Each  dental  tubule 
contains  a  protoplasmic  process  which  is  given  off  by  the  odontoblast.  Some 
authors  call  these  protoplasmic  processes  Tomes'  fibers. 

Romer  claims  that  a  square  millimeter  of  dentin  contains  31,500  dentinal 
tubules.  The  layer  of  cells  called  odontoblasts  is  situated  exterior  to  the 
dental  pulp,  forming  a  continuous  sheath. 

The  Dentinal  Fibers  (Tomes'  Fibers)  or  Protoplasmic  Processes. — When 
the  dentin  is  cut  by  a  dental  bur  or  chisel  and  is  mutilated,  there  is  a  certain 
amount  of  sensation  transmitted  over  the  dentinal  fibers  to  the  odontoblasts, 
then  over  the  afferent  nerve  path  to  the  brain.  If  the  dentin  is  perfectly  sound 
and  healthy,  little  pain  is  caused  by  the  severing  of  the  dental  tubules, 
but  when  the  fibers  have  become  irritated,  such  as  is  caused  by  caries,  the 
cutting  of  the  dentin  will  cause  the  patient  excruciating  pain.  If  the  den- 
tinal fibers  or  protoplasmic  processes  contained  within  the  dentinal  tubules 
are  irritated,  and  especially  when  they  are  irritated  at  the  dento-enamel 
junction,  the  irritation  causes  painful  afferent  impulses,  usually  severe  in 
character. 

Linderer  speaks  of  the  protoplasmic  processes  as  ** juice  fibers,'*  or  an 
organic  substance  which  carries  on  metabolic  changes  in  the  dentin.  Prinz 
in  his  textbook  quotes  Gysi*s  theory  of  the  hypersensation  of  dentin  as  fol 
lows : 

**The  dentinal  tubules  have  no  nerves,  but  an  organic  substance  which 
carries  on  metabolic  changes  in  the  dentin.  The  sensitiveness  of  dentin  is, 
therefore,  not  a  physiological  process,  and  the  physiological  sensitiveness  of 
a  tooth  is  conceived  only  by  means  of  the  nerve  of  the  part  and  of  the  cemen- 
tum. Sensitiveness  of  dentin  results  from  pressure,  tension,  or  torsion  upon 
the  organic  substance  of  the  tubules,  which  in  turn  convey  the  disturbance  to 
the  odontoblasts  and  then  to  the  nerve  endings  of  the  pulp  proper.    The  con- 
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tents  of  tlio  tubiilos  are  cuiueous  in  nature,  and  as  water  eaii  not  bo  compressed 
to  an.v  api)re(Mal)le  ext(»nt,  the  orpranie  suhstanee  eonfined  in  the  tubules 
represents  a  fixed,  althouirh  eoniparatively  easy  mobile  e.oluinn.  (Water  filled 
in  a  tube  one  meter  in  leiifrtb  ean  be  eompressed  only  about  1  1000th  mm.) 
As  there  are  no  nerves  in  the  dentin,  the  sensitiveness  ean  not  be  overeome 
by  an  anesthetie,  unless  this  anesthetie  ean  be  eonveyed  through  the  organic 
substanee  into  the  pulj)  proper.  Substances  whieli  eoagulate  albumin,  as  phe- 
nol, silvtT  nitrate  or  zine  chlorid,  de.stroy  the  albumin  moleeulo  witli  which  they 
eome  in  contact,  but  their  dccpt»r  action  is  mor(»  or  less  prev(»nted  by  their 
own  coatruhim.  II'.  however,  drujrs  are  appli(»d  which  are  noueoagulantft.  and  are 
absorbed  by  the  orjranic  contents  of  the  tubul(»s  and  are  thus  conveyed  to  the 
pulp,  they  mi\y  act  as  direct  pr<»topIasm  poisons,  depending  on  their  individual 
l)harmacolo<rical  action-  destroy inir  the  vitality  of  th(»  pulj)  completely,  like 
arsenic  trioxid,  or  ])aralyzinjr  the  nerve  tis.siu',  like  eoeain." 

The  Formation  of  Secondary  Dentin.-  The  fornuition  of  secondary  dentin 
is  a  physiolotrical  an<l  not  a  jiathological  process.  It  is  nature's  way  of  pro- 
tecting the  d(»ntal  ])ulp  from  irritation,  and  if  the  irritation  is  not  too  pro- 
nounced or  great  in  character,  secondary  dentin  will  be  deposited  around 
and  over  the  dental  pul])  to  protect  it  from  irritation,  sueh  as  caries.  The 
formation  of  sj'condary  dentin  many  times  is  caused  by  placing  a  metallic 
filling  too  near  tin*  dental  pulp  which  will  cause  continual  irritation  by  thermal 
changes.  A  layer  of  secondary  dentin  is  formed  to  protect  the  dental  pulp 
fnmi  these  abnormal  thermal  chan»;es.  Secondary  dentin  is  also  produced 
many  times  throuj^h  grinding  the  eimmel  of  a  tooth,  thereby  exposing  the 
dento-<'namel  junction  which  causes  irritation.  The  formation  of  the  second- 
ary dentin  is  a  physiolotrical  process  takinj?  ]>lace  as  the  patient  advances  in 
years  and  the  teeth  wear  down.  Secondary  dentin  does  not  contain  a  normal 
protoplasmi<*  procj'ss.  su<'h  as  is  containetl  in  tin*  dentin  formed  during  the 
embi'yolojrical  formation.  It  is  very  (b'ns<»  and  considerable  difficulty  is  en- 
countered in  forcing  a  local  anesthetic  solution  through  it,  in  order  to  reach 
the  d(Mital  ])ulp.     In  fact,  many  times  it  is  impossible. 

General  Factors  Concerning  All  Forms  of  Pressure  Anesthesia. — When  a 
solution  of  ])rocain  or  cocain  is  placed  in  contact  with  the  ])rotoplasmic 
libers  which  are  contained  in  tlie  dentin,  it  is  absorbed  very  slowly.  By 
the  laws  jroverninjr  osmosis  it  is  a  proved  fact  that  a  vehicle  composed  of 
dinger's  solution  aids  a  j^reat  <leal  in  tin*  absorption  of  the  anesthetic.  It  is 
impossible  to  ])roduce  anesthesia  by  contact  unless  the  anesthetie  medicament 
is  in  the  form  of  a  solution  and  is  ])Iaced  in  contact  with  the  dentin.  The 
rapidity  and  extent  with  which  anesthesia  is  produced  depends  upon  the 
])ressure  ap])lied  and  allowing  sunicif'ut  time  for  the  solution  to  produce  anes- 
tliesia. 

As  stated,  the  laws  of  osmosis  enter  into  the  absorption  and  penetration 
of  the  anesthetic  solution  by  the  pi'otoplasmic  substances  contained  in  the 
dentin.  This  being  true,  dehydraticni  of  the  dentin,  as  accomplished  by  ap- 
plying alcohol  to  the  part  and  then  dryinjr  with  a  hot  air  syringe,  will  very 
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markedly  increase  endosmosis  and  will  produce  a  much  more  rapid  and  a  deeper 
anesthesia.  It  must  be  remembered  that  with  healthy  dentin  considerable 
pressure  must  be  exerted  upon  the  solution  to  produce  anesthesia,  while  if 
the  same  amount  of  pressure  is  applied  to  the  anesthetic  solution  with  dentin 
which  is  carious,  a  considerable  amount  of  the  solution  will  be  forced  through 
it.  The  reason  for  this  is  that  the  carious  dentin  has  lost  a  large  part  of  its 
inorganic  material,  the  remaining  portion  being  composed  of  an  elastic  spongy 
matrix.  Before  the  anesthetic  solution  is  applied  to  the  cavity,  the  dentin, 
which  has  been  affected  by  caries,  should  be  treated  with  chloroform  or  ace- 
tone to  dissolve  the  fatty  deposits.  P^ollowing  the  application  of  chloroform, 
apply  phenol  which  will  help  to  sterilize ;  then  dehydrate  by  alcohol  and  hot 
air.  If  the  principal  part  of  the  carious  dentin  has  been  carefully  removed 
by  the  excavator,  the  cavity  treated  as  directed,  and  the  anesthetic  solution 
applied  on  a  pledget  of  cotton,  as  described  under  technic,  then  covered  with 
un vulcanized  rubber,  witli  gentle,  steady  pressure  exerted  upon  it,  good  results 
will  be  secured  in  most  cases,  inasmuch  as  the  solution  will  pass  through  the 
dentin  into  the  pulp. 

Technic  for  Anesthetizing  a  Partially  Exposed  Pulp  by  Pressure  Anes- 
thesia.— The  overhanging  enamel  should  be  removed  and  the  greater  part  of 
the  debris  contained  in  the  cavity  carefully  excavated,  after  which  the  rubber 
dam  is  applied.  Remove  as  much  of  the  decayed  dentin  as  possible,  after 
which  apply  a  small  amount  of  chloroform  on  a  pledget  of  cotton  to  the 
cavity  walls,  which  will  dissolve  the  organic  material  present.  Follow  this 
with  an  application  of  phenol,  which  will  assist  materially  in  sterilizing  the 
surface  of  the  remaining  decayed  dentin,  allowing  the  pledget  of  cotton,  satu- 
rated with  phenol,  to  remain  in  the  cavity  for  several  minutes.  The  phenol 
treatment  is  now  followed  with  the  application  of  a  new  pledget  of  cotton 
saturated  with  alcohol  and  by  dehydration  with  hot  air.  After  the  cavity  has 
been  thoroughly  dried  with  alcohol  and  hot  air,  saturate  a  small  pledget  of 
cotton  with  a  20  per  cent  procain  solution.  (See  page  651.)  The  pledget  of 
cotton  containing  the  anesthetic  is  placed  in  the  cavity,  over  which  a  larger 
piece  of  cotton,  more  or  less  flattened,  is  placed.  The  cotton  is  covered  with 
a  suitable  sized  piece  of  unvulcanized  rubber,  being  very  careful  to  see  that 
the  rubber  is  in  contact  with  the  margins  of  the  cavity.  Then  with  a  suit- 
able instrument,  such  as  beaver-tailed  or  ball  burnisher,  gentle,  continued 
pressure  is  exerted*upon  the  unvulcanized  rubber.  (See  Fig.  477.)  Very  little 
pre.s.sure  slunild  be  used  at  the  start,  so  as  not  to  cause  pain  to  the  patient.  How- 
ever, gentle  pressure  should  be  exerted  for  a  few  minutes,  after  which  the  pres- 
sure is  gradually  increas(»d.  Pressure  should  be  continued  for  four  or  five  min- 
utes, after  which  the  rubber  and  cotton  are  carefully  removed,  and  with  a  small 
sharp  bur  the  dentin  is  tested.  If  sensation  is  presK»nt,  repeat  the  process  as  long 
and  as  often  as  is  necessary.  Loeflfler  in  his  article,  published  in  the  Dental  Di- 
gest in  1908  advised  taking  a  small  short  piece  of  orangewood  and  shaping  it  to 
fit  the  cavity,  and  placing  it  upon  the  unvulcanized  rubber,  then  having  the  pa- 
tient bring  his  teeth  down  upon  the  stick,  gradually  increasing  the  force.     In 
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many  cases  this  can  be  done  to  great  advantage,  and  the  patient  can  regrulate  the 
pressure  with  much  less  discomfort  to  himself.  Loeflfler  in  the  Dental  Sunwiary, 
1906,  describes  the  attachments  he  designed,  which  vary  in  size  and  shape,  to 
be  used  on  a  syringe  for  producing  pressure  anesthesia. 

He  states:  **The  results  obtained  in  a  number  of  almost  hopeless  cases  have 
been  very  gratifying,  to  say  the  least.'' 

His  technic  is  to  take  one  of  the  attachments,  which  has  been  adapted  to 
the  tooth  and  cavity,  and  cement  it  into  i)lace  over  the  pulp.  After  the  special 
attachment  is  cemented  into  place,  the  anesthetic  solution  is  injected  into 
the  pulp  chamber  under  slow  continuous  pressure  with  a  hypodermic  syringe. 
In  the  Dental  Register,  1904,  Miller  describes  his  technic  as  follows: 

''After  excavating  the  cavity  as  far  as  convenient  and  smoothing  the  bor- 


Kig.  477. — Cross  section  of  molar  and  nicihoil  of  pnxlucinK  pressure  anesthesia. 

1,  Properly  shaped  instrument  for  api)lyiuK  pressure;  2.  enamel;  3,  dentf>-enamel  junction;  4.  dentin; 
5,  i)ulp  chamber;  <>,  cementum;   7,  unvulcanized   rui)l)er;   H,  cottnti;   <>.  anesthetic. 

ders  of  it,  take  an  impression  in  modeling  compound,  endeavoring  to  get  the 
margin  of  the  cavity  thoroughly  well  defined;  put  a  few  threads  of  cotton 
into  the  cavity  and  saturate  them  thoroughly  with  a  5  to  10  per  cent  solution 
of  cocain,  cover  this  with  a  small  bit  of  rubber  dam,  and  then  press  the  com- 
pound impression  down  upon  it.  We  obtain  thereby  a  perfect  closure  of  the 
margin,  so  that  the  li(iuid  can  not  escape,  and  one  can  then  exert  pressure 
with  the  thumb  sufficient  to  press  the  solution   into  the  dentin." 

Anesthetizing  the  Dental  Pulp,  Which  is  Covered  by  Secondary  Dentin 
or  a  Thick  Layer  of  Healthy  Dentin. — Thert*  are  two  methods  employed  for 
anesthetizing  the  dental  pul])  which  is  covered  by  a  thick  layer  of  healthy  dentin, 
or  a  laver  of  secondarv  dentin.     The  first  method  is  the  same  as  that  which 


Terminal,  peripheral  or  infiltration  method  66? 

has  been  described,  with  the  exception  that  after  the  anesthetic  solution  has 
been  inserted  into  the  cavity  on  a  pledget  of  cotton  and  pressure  exerted  upon 
it,  the  rubber  and  cotton  are  removed,  and  with  a  small,  sharp  bur,  a  small 
amount  of  dentin  is  out  away  until  the  patient  experiences  slight  pain,  when 
the  teehnie  is  repeated.  This  process  is  repeated  as  often  as  necessary  until 
the  pulp  is  exposed,  and  anesthesia  is  complete  enough  for  pulp  removal.  How- 
ever, in  some  cases,  in  which  there  is  a  very  thick  layer  of  secondary  dentin 
covering  the  pul]),  failure  may  result  in  producing  anesthesia  by  this  method, 
for  the  reason  that  the  secondary  dentin  does  not  contain  the  dentinal  tubules 
which  permit  the  anesthetic  soluti(m  to  permeate  it  and  reach  the  odonto- 
blasts and  dental  pulp. 

The  second  method  of  anesthetizing  the  dental  pulp,  which  is  covered 
by  a  thick  layer  of  healthy  dentin  or  secondary  dentin,  is  the  use  of  the 
high  pressure  syringe  which  has  been  advocated  by  some  operators. 

Producing  Anesthesia  by  the  High  Pressure  Method. — A  number  of  arti- 
cles have  api)eared  in  journals  in  the  past  on  high  pressure  anesthesia,  and 
among  those  who  have  advocated  this  method  of  anesthetizing  the  dental 
pulp  are  (\  (i.  ^leyers,  R.  A.  Ingalls,  W.  T.  Jackman,  J.  B.  Sapp,  and  others. 
It  is  true  that  soon  after  the  introduction  of  the  high  pressure  syringe,  and 
the  technic  of  its  use  was  presented  to  the  profession,  it  had  a  number  of 
strong  advocates,  l)ut  within  recent  years  it  has  almost  been  abandoned  in 
favor  of  the  deep  l)lock  and  other  methods  of  producing  anesthesia. 

General  Considerations  of  High  Pressure  Anesthesia 

Definition. — High  ])ressure  anesthesia  is  the  method  of  rendering  the 
dental  pulp  and  immediate  structures  insensible  to  pain,  and  is  accomplished 
by  forcing  an  anesthetic  solution  under  high  pressure  through  the  substance 
of  the  tooth.  This  is  acc()niplislied  by  a  s])(»cial  syringe  under  which  the  an- 
esthetic solution  is  subjected  to  an  enormous  pressure.     (See  Fig.  478.) 

In  reviewing  the  literature  on  this  subject,  the  author  has  found  that 
there  has  been  a  difference  of  opinion  with  reference  to  the  fea.sibility  of 
forcing  tlie  anesthetic  solution  through  healthy  dentin  without  causing  in- 
jury to  the  tooth.  Those  who  have  advocated  this  form  of  anesthesia  state 
that  after  years  of  constant  use  of  the  high  ])ressure  syringe,  there  has  been 
no  injury  of  the  dental  ])ulp  or  tooth,  while  others  say  that  their  results  have 
been  very  unsatisfactory.  Prinz  states  that  it  is  impossible  to  force  a  liquid 
through  healthy  dentin  l)y  a  mechanical  device  without  injury  to  the  tooth 
itself.  So  it  se(»ms  that  this  (juestion  has  not  l)een  definitely  settled.  This 
method  is  not  very  popular  at  the  present  time  and  is  being  displaced  by 
the  more  efticient  ones,  such  as  the  dee])  block,  intraosseous  and  infiltration 
methods. 

Walkhoff  made  nmny  experiments  in  attempting  to  force  solutions  which 
were  colored  into  teeth  that  had  recently  been  removed.  He  subjected  the 
colored  solution  to  six  atmospheres  of  pressure  for  one-half  hour,  th(*n  opened 
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l\n'  t«...?h  ai:il  loiiiid  that  tin-  i-'i!r,n'<l  •^oliiTjon  ha«l  iir,t  perm»'atecl  the  dental 
jrilji,  Ti:**  •'\j>«*riiiitMiT«*  iMTforiiii'il  l«y  him  wrr*-  not  «:<»iH'lu>iv**  fvi«lr-!H'i«  that 
I*  v.a^  i!ii|io^-il.!*-  T'l  fori-*-  th<*  an-Mht-tii-  "-"iu^i"!!  thnnurh  |j«-althy  deiitiii.  for 
tht.'  r»'a^"ij  tJia^  u'l'-atMr  ]»r«-»»'*un*  i«»  ••\fr:»-il  iijinii  th»'  •^tihiiirm  hy  thf  high 
j,r»"--iin'  ^;.  riiivr*'  than  l»y  ^ix  aTinn^^jiht-rt'^  *tf  p*VN>iir«'  as  employeil  hy  him. 
T-^?«-  In-  ^«'v»'ral  (iTh«-r^  hav**  aU«i  iirov*-*!  tliat  th»'  i|fiital  pulp  <-aii  Im*  an»»sThe- 
tiz'-il  ill  iii'isT  rji^.-^  \,y  iiij«-«'Tiiiir  th»*  •*««!uti«iii  ihrouiih  t!i»'  t'»«»th  substanft* 
with  thf  hi'jh  jpr.'N>«-in«*  ^yrin^ji-.  u^  ]irai-tii-#*il  iti  tlj«-  pa^^t  hy  many  iiit'inlMTs  of  the 
pr«ii'f^Hii»ij, 

Contraindications  for  Pressure  Anesthesia.— I'piilin'iiitr  aii(**^thi'sia  of  the 
iI«Mjtal  pulp  thr'»iii;h  th**  apj»lii'atii.ii  «»f  tlif  h.i-al  auf'itluMir  hy   iii*'aiis  of  vul- 


'..   i     ^   •'.    :■     ■    .. -T       ■ -■    ■      ".ii  .    ..    ;■■■■    -i    -i'   :•        ■  :i"'   i    ;•.    jit    mar    «:avi;>. 

i'iiii'i/,*'i\  riihlMT  and  slow  'j'-iith*  fn'fs^un*.  or  apply iiijr  tin*  Mijiitioii  with  a  hijxh 
pH'ssiin*   \vriiiir«\    i^   rontraiinjiratfil    in    thr    followiuir   ra>i*s: 

1.  With  t«'i*tli  that  ar»*  rrodrd.  w«»rn  op  ahra<hMl.  whirh  havf  raused  an 
'•xt«'ij^iv»'  ih'posit   of  siMMpiidafy  ih-ntin. 

2.  With  t<'«'tli  that   pnss«*ss  pulp  no<luh**<  or  art*  hadly  rah'itifd. 

:i.  With  t<-»»th  haviuL^  h-aky  filiinirs.  or  in  whirh  tin*  tuhiijes  are  closnl 
♦•itlh-r  hy  pathnloirit*  or  m»*talli<'  prif'^'s^N. 

4.  It  is  ditlicidt  to  sriMin*  ani'^tln-sia  l,y  tin*  pn*>sinv  method  in  teetli  of 
]»ati«'M!s  nf  athanrfd  yrar^.  or  with  thn<r  who  aro  addi<'ted  ti»  tohaero  rhew- 
intr. 

r».  rrrssiin*  an»'sth<-sia  in  any  form  i<  cimtra indicated  in  ^•a'-es  of  perico- 
iii'Mititin.  (ir  an   infiam<'(i   pulp. 

Wlirn  s»'r()iid;ir\  (h'litin  is  rxaminiMJ  und^r  the  mirroseope.  in  most  eases, 
eitht'r  the  tuhnh's  an*  verv  tortut)Us  or  an*  rntirelv  ahsent.     When  the  tuhules 
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were  present,  Reigh  found  that  they  had  no  connection  with  the  odonto- 
blasts. With  this  fact  before  us,  we  can  at  once  see  the  fallacy  of  attempting 
to  force  the  anesthetic  solution  through  a  substance  that  is  impervious. 

Time  to  Wait  for  Anesthesia  by  the  Pressure  Method. — llertwig  states: 
'*The  protoplasm  transmits  irritation  primarily,  and  absorbed  material  sec- 
ondarily.'' If  this  is  the  case,  when  the  anesthetic  solution  is  applied  to  the 
surface  of  dentin,  it  must  pass  the  entire  distance  of  the  protoplasmic  fiber 
before  the  dental  pulp  is  reached,  for  a  certain  amount  of  time  must  elapse 
to  allow  the  anesthetic  to  penetrate  the  dentinal  tubules  and  produce  anes- 
thesia of  the  pulp.  The  time  to  wait  for  anesthesia  depends  upon  the  thick- 
ness of  the  dentin,  tlie  com])osition  of  the  dentin,  the  presence  of  abnormal 
conditions,  such  as  pulp  nodules,  secondary  dentin,  and  the  amount  of  solu- 
tion which  passes  through  the  dentin  in  the  region  of  the  dental  pulp.  Many 
failures  in  the  use  of  pressure  anesthesia  can  l)e  attributed  to  the  operator 
attempting  to  operate  too  quickly  after  the  anesthetic  has  been  applied.  No 
doubt  more  failures  can  be  attributed  to  this  one  cause  than  to  any  other 
one  factor.  When  the  operator  employs  pressure  anesthesia,  he  should  always 
remember  the  histology  and  pathology  of  the  tissues  through  which  he  is 
forcing  the  anesthetic,  and  allow  ample  time  for  the  solution  to  permeate  the 
structures  before  attempting  to  operate.  In  case  deep  anesthesia  has  not 
been  secured  the  first  time,  a  small  amount  of  dentin  should  be  cut  away  with 
a  sharp  bur  and  the  anesthetic  solution  reapplied  to  the  cavity.  This  process 
should  be  repeated  as  often  as  is  necessary  until  the  dental  pulp  is  anestlietized. 
After  an  exposure  of  the  pulp  has  been  made,  it  should  be  thoroughly  anesthe- 
tized by  reapplying  the  pledget  of  cotton  containing  the  anesthetic,  and  gentle 
pressure  used  to  thoroughly  anesthetize  it  before  inserting  a  broach  for  its 
removal. 

The  High  Pressure  Syringe. — Sc^veral  high  pressure  syringes  have  been 
design<Hl  by  various  operators,  so  the  anesthetizing  solution  may  be  sub- 
jected to  enormous  pressure.  The  princi])le  is  to  force  the  solution  through 
the  dentin  at  a  point  near  the  cavity  to  anesthetize  the  dental  pulp.  The 
syringes  were  designed  in  such  a  way  as  to  sul)ject  the  solution  to  high  pres- 
sure, which  is  accomplished  through  the  medium  of  long  handles  attached  to 
the  plunger.  (See  Fig.  478.)  The  syringe  is  equipped  with  a  special  needle 
to  make  a  perfect  contact  between  the  needle  point  and  tooth  structure. 

Technic  of  Producing  Anesthesia  by  the  High  Pressure  Method. — A  brief 
descri])tion  of  the  technic  for  obtunding  a  tooth  for  cavity  preparation,  pulp 
removal  or  other  operations  on  the  teeth  will  now  be  given. 

The  first  step  in  the  technic  is  to  desensitize*  the  gum  tissue  at  the  gingival 
margin,  by  either  injecting  the  solution  following  the  peridental  method  or 
through  the  api)lication  of  a  20  per  cent  solution  of  procain.  The  cotton  upon 
which  the  anestlietic  is  contained  should  be  in  contact  with  the  gingival 
margin  for  five  minutes.  The  object  of  this  procedure  is  to  produce  anesthe- 
sia of  the  gum  tissue  near  the  gingival  margin,  in  order  that  the  application  of 
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the  rubber  dam  clamp  or  ligature  will  not  cause  pain  or  discomfort  to  the 
patient.    The  overhanging  enamel  margins  of  the  cavity  and  some  of  the  de- 
cayed dentin  should  be  removed,  following  which  the  rubber  dam  should  be 
carefully  adjusted.    T^et  us  take,  for  example,  a  lower  left  first  molar  which 
contains  two  cavities,  an  occlusal  and  a  buccal  cavity.     (See  Fig.  478.)     Take 
a  No.  3  round  bur  and  make  a  pit  on  either  the  mesial  or  distal  part  of  the 
buccal  cavity,  or  better  still,  make  it  below  the  cavity.     Following  the  use 
of  the  No.  3  round  bur,  slightly  deepen  the  cavity  with  the  one-half  round 
bur.    Great  care  should  be  exercised  not  to  penetrate  the  enamel  and  allow  the 
bur  to  enter  the  dentin,  thus  causing  unnecessary  pain.    It  is  well  to  leave  one- 
fourth  the  thickness  of  enamel  between  the  bottom  of  the  pit  and  the  dento- 
enamel  junction  during  the  first  application  of  the  solution.     The   syringe 
is  equipped  with  long  handles  and  a  locking  device  between  the  handles.    When 
complete  contact  is  established,  the  handles  remain  locked,  which  relieves  the 
hand  from  the  pressure  that  is  required. 

The  solution  used  by  the  high  pressure  method  has  been  a  2  per  cent  coeain 
hydrochlorid,  but  the  author  advises  instead  a  10  per  cent  procain  solution. 
The  syringe  is  filled  and  held  as  illustrated  in  Fig.  478.  The  operator  should 
stand  behind  and  to  the  right  of  the  patient.  The  left  arm  is  passed  around 
the  patient's  head  and  the  left  hand  is  used  to  support  the  mandible.  A  con- 
venient method  for  supporting  the  jaw  is  to  place  the  second,  third  and 
fourth  fingers  of  the  left  hand  beneath  the  lower  jaw  near  the  median  line,  and 
then  allow  the  index  finger  to  press  against  the  tooth  to  be  operated  upon, 
which  aids  greatly  in  counterpressure.  The  point  of  the  special  needle,  which 
has  been  mounted  on  the  syringe,  is  carefully  placed  in  the  pit  which  has  been 
prepared  in  the  tooth  and  gentle  pressure  is  exerted  upon  the  handles.  If  poor 
contact  exists  between  the  needh*  point  and  tootli  structure,  the  solution  will 
very  likely  escape  at  the  imperfect  joint.  It  must  be  borne  in  mind  that  anesthe- 
sia of  the  tooth  is  dependent  upon  the  amount  of  solution  that  actually  passes 
through  the  tooth  structure  and  the  time  given  for  the  solution  to  act. 

At  this  time  considerable  care  must  be  given  to  the  remainder  of  the 
technic  to  secure  the  best  results.  The  operator  must  be  familiar  with  the  tech- 
nic,  for  if  guess  work  is  used,  his  efforts  will  be  a  failure.  Thirty  seconds 
should  elapse  after  the  first  application  of  the  syringe,  that  is,  when  perfect 
contact  is  obtained.  It  will  take  this  length  of  time,  when  the  solution  is 
subjected  to  pressure,  to  force  it  through  the  remaining  thin  layer  of  enamel 
and  a  short  distance  into  the  dentin  at  the  dento-enamel  junction.  After  giving 
the  solution  subjected  to  pressure,  thirty  seconds  to  penetrate  the  thin  layer 
of  remaining  enamel,  anesthesia  of  the  dento-enamel  junction  is  secured  in 
most  cases.  Then  the  pit  is  again  deepened  with  a  No.  Vo  round  bur,  and  the 
needle  is  placed  in  the  newly  made  pit  and  great  care  exercised  in  obtaining 
perfect  contact.  Two  minutes  should  elapse  after  subjecting  the  solution  to 
high  pressure.  If  the  contact  between  the  tooth  structure  and  the  needle 
point  has  been  perfect,  there  being  no  leakage,  and  the  handle  closed  as  nearly 
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as  possible,  in  many  cases  the  dental  pulp  may  be  anesthetized  so  that  sensi- 
tive cavities  may  be  prepared  or  the  pulp  removed.  However,  if  the  patient  ex- 
periences sensation,  the  No.  V2  round  bur  may  be  used  again,  deepening  the 
pit,  and  the  same  procedure  repeated. 

Failures  from  High  Pressure  Method. — The  greatest  draw^back  to  this 
method  is  the  delay  necessary  for  the  solution  to  penetrate  the  dentin  and 
reach  the  dental  pulp.  The  operator  who  is  in  a  hurry  or  careless  will  stamp 
the  method  as  entirely  inadequate  and  inferior,  and  probably  cast  it  aside. 

If  the  high  pressure  method  is  used  for  the  removal  of  the  pulp,  it  is  neces- 
sary that  t\vice  as  much  time  be  allowed  as  for  preparing  a  hypersensitive 
cavity.  This  rule  does  not  hold  in  all  cases,  because  the  pulp  which  is  being 
anesthetized  may  be  in  a  state  of  congestion,  and  if  the  congestion  has  reached 
the  stage  of  stasis,  it  w^ill  be  impossible  to  anesthetize  it  by  either  form  of 
pressure  anesthesia.  However,  a  congested  pulp  can  be  completely  blocked 
by  the  **l)eep  Block  Method.'' 

Precautions  and  Contraindications  for  the  High  Pressure  Method. — 1.  If 
the  dental  pulp  is  to  be  removed,  twi(^e  as  much  time  should  elapse  in  allow- 
ing the  solution  to  reach  the  ])ulp  as  for  cavity  preparation. 

2.  If  the  pulj)  is  in  a  state  of  congestion  and  has  reached  the  stage  of 
stasis,  it  will  be  impossible  to  anesthetize  it  by  the  pressure  method. 

3.  If  secondary  dentin  has  formed  over  the  pulp  at  the  point  w^here  the 
pit  is  made,  and  the  solution  injected,  very  little  or  no  anesthesia  will  be 
produced.  However,  the  pulp  may  be  reached  by  making  a  second  pit  at  a 
different  location. 

4.  In  the  aged  patient,  the  teeth  are  extremely  sensitive  and  the  dentinal 
tubuli  are  almost  entirely  obliterated,  which  may  cause  failure  by  the  high 
pressure  method. 

5.  Care  should  be  taken  not  to  force  too  much  solution  into  the  dental 
pulp  if  a  cavity  is  to  be  prepared  and  the  pulp  not  removed,  with  a  view  to 
avoiding  death  of  the  pulp  by  strangulation. 

().  The  ])it  should  be  made,  and  the  solution  injected  at  .some  surface  point 
near  tlie  margin  of  the  cavity. 

Disadvantages  of  Pressure  Anesthesia,  Including  All  Forms. — It  matters 
not  whether  the  anesthetic  solution  is  subjected  to  pres.sure  either  by  the 
slow,  gentle,  continuous  pressure,  as  applied  to  the  cavity  by  a  pledget  of 
cotton  containing  the  solution  and  covered  by  unvulcanized  rubber,  or  the 
injecting  of  the  solution  by  the  high  pressure  syringe,  there  are  several  dis- 
advantages. 

These  are : 

1.  If  coeain  is  employed  as  the  anesthetic  in  pressure  anesthesia,  it  should 
be  borne  in  mind  that  it  is  a  strong  protoplasmic  poison,  and  paralyzes  all  cells 
with  which  it  comes  in  contact.  It  must  also  be  remembered  that  many  patients 
are  hypersusceptible  or  possess  an  idiosyncrasy  for  this  toxic  drug,  and  when 
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;/-.:*.    4   •-*:■'>-:.•   o-iar.-.-y   sf.>,v   ^:.-^:   -r.r   'rlrr-jiaT^.n   and    prf.»duee 

to::-  ■■'-.'<-  :;.;i?.,f.--*— ;  •■.:.-♦.  '-'r-i.;.  -a- is*  -rr.:  i  y-wi  f,y  ♦he  pir^-^-^ure  method  but 

2  I'  r/.rt >:•'«•  :.o  ':!ff- •-:.'--  v-f,-*h-r  "h-  a r--**h ':•:*:  u>r*l  is  cK-ain  or  pro- 
t'h.i..  ;»'  f/if  ;s-  •'.-  -^rr;  ..'.jf  ••:  "/-x:!.*  -r  :."'riia!::e^  ;iit^»  the  dt*ntal  pulp  are 
'".r."-r.'.''J.  I*  ;*  ir/.^v— !•►.-  ".  r^ii-o-.v  ai-  ■.:  :l:r  itatholoirio  dentin  irith  an 
#'TL";3:;j*or  ur  \*  .r.  A  ♦h--  '-av'-y  i*  *^!.*!::v^.  •-:-.r'='  th*-  pressure  method  of 
afi'--*.':'-.;;i  ;.  -r;I;zwl.  Th'-r-f*  re  th**  jia'^.^atre  "f  :he  >itlution  under  pressure 
^Kr'.'j^rh  f.a'K* •]'•!':'*  *\*-\y\\.  Ua^.  i;i  tij*.  aii?h"r''»  '.jiiLi'.tn.  l»een  the  cause  of  earr\'- 
h.'j  i(.:*'?«'i  rf*;s"*-rial  ai:«l  Ka*-''-r!a  wA'*  the  «i-:.*iil  pulp,  where  it  has  entered 
\\.*'  "in-iilarl'.rj  arid  pa^M-<l  thrrjjtrh  th-  ap-x  of  th"  nx»t  of  the  tooth,  and 
iii:'l«#!ir»?««lly  ha-  h*-n  th^  r-a^j*--  of  iiif^-'-Tii.K  thf  « 1-1  irate  peridental  membrane 
ir;  th'-  r*ir!'w.  of  the  mi.t  aip'x.  aii'l  th-  r»-'»ult>  are  later  revealed  by  the  radio- 
(frain. 

.'>.  \Vh'-n  all  the  fa'-tipr**  iii»Mitioii»*tl  are  i'nM>i«it'rt'd  for  prudui-iiur  pressure 
aij'-Mi*-^ia  Itv  both  iii"Tho«K.  ai!<i  the  jKiSNible  jmi^t operative  eiMiiplieations  duly 
w<iirh«d.  tli*'  i\*'*'\\  bK^-k  \w\\\<A,  or  sfjme  other  lo«-al  form  of  an<^thesia.  is  pref- 
erable'. 

PULP  EXTIBFATION  AND  THE  FILLING  OF  BOOT  CANALS 

fii  soiii<-  fa-.e*.  wIh-ii  the  opfiator  <b*>irfs  ti»  extirpate  a  pulp  following 
a  deeji  blo<'k  iii.j*-<'ti/iii.  it  is  fouml  up«iii  enterinir  the  pulp  ehaiuber  that  the 
flentaj  pulp  >till  n-tjiiu^  slitrht  st-iiNibility.  this  may  b«*  ilue  ti)  a  path«»lojrical 
erMMlitioii,  r»r  to  the  fjict  that  sufth'ient  tiiin»  has  n<»t  elapsed  f4»r  the  solution 
to  anesthetize*  tIm*  iK-rve  braneh  at  the  pt>iiit  of  injtM'tiini.  It  is  a  well-known 
faet  tliat  a  (h'ljtal  f»ulp  may  \w  n-moved  painlessly  following  a  deep  block 
injeetion.   if  sunieimt   tim»*   has  Immmi  allowe<l   for  anesthesia   to   take   place. 

It  is  not  eonsi(i*TC(l  j:oo<l  practice  to  fill  the  root  eaiial  immediately  fol- 
lowinjr  J>iJlp  extirpatirm.  for  it  is  practically  impossil)le  to  remove  all  of  the 
flental  f»nlf»  from  the  canal.  The  pulp  is  attached  very  ehisely  to  the  walls  of 
the  eanal  and  it  is  difHicult  to  remove  all  the  line  shreds,  which  should  always 
be  removed,  and  I  he  root  canals  cleansed  and  sterilized  before  applying  a 
jMTrnfinent  fillini:.  Ilemorrhajje  must  always  be  considered,  for  in  most  cases, 
follow  in*:  i)ulp  extirj)ation  under  a  local  anesthetic,  the  root  canals  wmH  be 
filled  with  serum  or  blood,  which  is  difllicult  to  arrest,  and  even  if  the  hemor- 
rliatre  is  controlled,  there  will  be  a  ])ronounced  edematous  area  surrounding 
tiM'  root  npex.  Several  days  are  retjuired  for  the  area  to  become  normal  and 
in  mfiny  <'jises  pericementitis  may  develoj)  which  results  in  postoperative  sore- 
ness ;ind  dis<'omfort  to  the  i)atient. 

I'ulp  H'moval  by  the  arsenic  method  is  ra])idly  beinpr  replaced  by  the 
block  mi'thod,  and  there  is  no  (juestion  but  that  local  anesthesia  is  far  supe- 
rior to  the  arsenical  method.     The  removal  of  all  pulp  debris  must  be  prac- 
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ticed  to  avoid  the  possibility  of  future  pathologic  complications  which  occur  if 
every  portion  of  the  pulp  is  not  removed,  and  the  root  canals  thoroughly  cleansed 
and  sterilized  before  applying  the  permanent  root  canal  filling.  It  is  a  known 
fact  that  the  action  of  the  arsenic,  which  has  been  employed  for  the  devitalization 
of  the  dental  pulp,  has  in  many  cases  extended  beyond  the  apex  of  the  tooth 
and  has  caused  tissue  changes  even  to  the  extent  of  necrosis  in  the  delicate 
tissues  around  the  root  apex.  Such  damage  to  the  tissues  as  this  invites 
future  complications,  such  as  postoperative  soreness  of  the  tooth,  granulomas 
and  focal  infections. 

When  the  operator  finds  it  necessary  to  fill  the  root  canal  immediately  fol- 
lowing pulp  extirpation  by  local  anesthesia,  he  should  by  all  means  arrest 
the  hemorrhage  and  attempt  to  remove  all  traces  of  i)ulp  de])ris,  clotted  blood, 
and  thoroughly  sterilize  the  canals  by  cauterization.  The  author  does  not 
advise  immediate  root  filling,  as  it  is  far  l)etter  to  place  a  soothing  dressing 
in  the  root  canals  and  pulp  chamber,  seal  the  cavity,  and  fill  the  canals  at 
another  sitting. 

CIRCULAR  OR  REGIONAL  ANESTHESIA  (BY  EXTRAORAL  METHOD) 

This  is  a  method  of  i)roducing  anesthesia  of  a  circumscribed  area  by  in- 
jecting the  solution  around  the  region  to  be  operated  upon,  which  interrupts 
the  conductivity  of  all  nerve  branches. 

It  was  llackenbruch  who  first  described  the  method  of  circular  anesthe- 
sia, lie  blocked  a  circumscribed  area  enclosing  the  operative  field  with  the 
anesih(»tizing  solution  which  anesthetized  all  sensory  nerves  leaving  the  opera- 
tive field.  Tie  em|)l()yed  a  solution  of  5  and  10  per  cent  cocain.  This  method, 
at  the  time  it  was  first  introduced,  was  limited  to  the  extremities,  such  as 
the  removal  of  fingers  and  toes.  The  solution  was  injected  beneath  the 
skin  of  th(»  finger  or  toe  at  the  base  of  its  ligation.  Profound  anesthesia  of 
the  part  was  cjuickly  produced  on  account  of  the  solution  infiltrating  through 
the  tissues  to  the  nerve  branches  which  supplied  the  part.  This  is  really  a 
method  of  regional  anesthesia  which  has  acquired  the  name  of  circular  anes- 
thesia, due  to  the  manner  in  which  the  solution  is  inj<»cted.  (See  Fig.  473.) 
The  solution  is  injected  in  a  circular  fashion  around  and  l)eneath  the  operative 
field  which  blocks  the  conductivity  of  all  sensory  nerve  branches  leaving  the 
area.  The  solution  should  be  injected  2  or  3  cm.  outside  the  margin  of  the 
operative  area  for  two  reasons.  First,  the  nerves  at  this  point  are  in  most  cases 
free  from  inflammation;  second,  it  will  eliminate  i)ain  while  a  larger  sized 
needle  is  b(»ing  inserted  beneath  the  operative  area  to  block  the  nerves  situated 
deeper  in  the  tissue. 

This  is  a  useful  method  but  can  be  employed  only  in  certain  cases.  If  it  is 
possible  to  inject  the  solution  around  and  beneath  the  oi)erative  fi<'ld,  successful 
results  will  be  obtained.     There  may  be  some  difficulty  in  having  the  solution 
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reach  the  nerve  branches  which  enter  the  operative  field  from  beneath.  For 
operations  upon  the  face  or  head  which  come  under  the  observation  of  the  oral 
surgeon  in  which  this  method  can  be  employed,  it  will  be  found  that  the  extra- 
oral  or  intraoral  deep  injections  are  in  most  cases  superior.  This  method  has  its 
greatest  value  and  is  applicable  for  anesthetizing  an  operative  field  on  the  skin 
or  subcutaneous  tissues.  For  example,  the  removal  of  foreign  bodies,  tumors, 
plastic  operations,  treatment  of  cysts,  furuncles,  carbuncles,  etc.  The  method 
blocks  or  causes  a  disconnection  of  the  area  of  operation  from  the  surroundmg 
area ;  that  is,  if  the  nerves  which  enter  the  area  from  beneath  the  operative  field 
are  not  very  large  or  too  numerous. 

The  needle  is  inserted  beneath  the  skin  and  from  one  to  two  mils  of  solu- 
tion is  slowly  injected.  After  a  sufficient  length  of  time  has  elapsed  the  needle 
is  again  inserted  in  the  margin  of  the  wheal  which  is  anesthetized,  and  the  so- 
lution injected  a  second  time.  This  is  repeated  imtil  the  solution  has  been 
injected  around  the  entire  operative  field.  (See  Fig.  473.)  A  few  minutes  after 
the  area  has  been  surrounded  by  injections,  it  will  be  found  that  the  outer  part 
is  first  to  yield  to  the  effects  of  the  anesthetic.  The  solution  readih'  diffuses 
and  penetrates  the  tissue  within  the  circle,  thereby  anesthetizing  the  different 
nerve  branches.  After  the  solution  has  been  injected  in  a  circular  manner,  a  long 
needle  is  passed  through  the  anesthetized  zone  to  the  base  of  the  operative  area, 
and  several  mils  of  the  solution  are  injected.  If  the  nerves  which  enter  below 
the  field  of  operation  are  of  large  diameter  or  deeply  located,  it  may  be  ver>' 
difficult  to  completely  block  them.  The  long  needle  should  be  inserted  in  at 
least  three  directions  so  the  solution  will  be  distributed  over  considerable 
area.  An  exception  to  this  rule  is  where  the  subcutaneous  nerves  pass  to  the 
deeper  tissues  through  the  fascia,  thus  supplying  periosteum  and  bone.  A 
good  example  of  this  is  the  scalp.  If  the  area  of  operation  is  upon  some  part 
of  the  body  w^hich  is  supplied  with  large  nerve  branches,  they  can  be  blocked 
at  various  locations  where  they  can  be  reached. 

One  great  advantage  of  this  method  is  that  the  inflamed  tissues  are  not  in- 
jected with  the  solution,  but  the  solution  is  injected  into  normal  tissue  and  is 
allowed  to  infiltrate  into  the  inflamed  area.  It  is  well  not  to  employ  a  solution 
of  low  percentage  if  this  method  is  used.  The  author  employs  in  most  cases  a 
solution  of  2  per  cent  procain  plus  1/25,000  suprarenin  in  a  Ringer  vehicle. 
Care  should  be  taken  not  to  inject  the  solution  into  an  inflamed  or  absce.s.sed  area, 
but  into  the  healthy  surrounding  tissue. 

BLOCKING  THE  SOFT  TISSUES  WITHIN  THE  ORAL  CAVITY,  BY  THE 
CIRCULAR  OR  REGIONAL  METHOD 

In  an  operation  upon  the  soft  tissues  locatinl  within  the  oral  cavity,  as.  for 
example,  the  removal  of  an  epulis,  ranula,  or  any  benign  growth,  the  pai*t  can  in 
most  cases  be  thoroughly  anesthetized  by  the  circular  or  regional  method,  unless 
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the  operative  area  is  very  large  or  involves  the  boiie,  then  this  method  should  not 
be  employed,  but  the  blocking  of  the  deep  nerve  trunks  should  be  done  instead. 
If  for  any  reason  the  operator  thinks  it  is  advisable  not  to  make  the  deep  block 
injections  of  the  nerves  supplying  the  operative  area,  this  method  may  be  em- 
ploy(»d,  but  it  will  be  found  that,  in  many  cases,  the  de?p  block  method  is  pre- 
ferred. 

The  technic  of  the  circular  or  region  method  for  operations  within  the 
oral  cavity  is  as  follow-s:  Take,  for  example,  any  new  growth,  located  at  some 
point  in  the  anterior  two-thirds  of  the  floor  of  the  mouth.  Needle  No.  4,  30 
mm.  in  length,  and  25  gauge,  is  employed.  The  needle *is  inserted  at  the  ex- 
treme margin  of  the  operative  zone,  and  one  mil  of  the  solution  is  slowly  injected. 
The  solution  will  produce  a  circular  area  of  anesthesia  (see  Fig.  473).  The 
needle  is  now  withdrawn  and  is  inserted  again  within  the  margin  of  the  tissue 
which  has  been  anesthetized  by  the  first  injection.  This  technic  is  repeated  as 
often  as  is  necessary  for  the  purpose  of  injecting  the  solution  entirely  around 
or  encircling  the  operative  area.  After  as  many  injections  have  been  made  as 
are  necessary  to  encircle  the  area,  then,  if  possible,  insert  a  long,  fine  needle, 
40  mm.  in  length,  beneath  the  operative  zone  and  inject  one  mil  of  solution. 
The  nee(Ue  is  now  withdrawn,  without  taking  it  out  of  the  tissue,  and  its  direc- 
tion slightly  changed  mesially,  and  another  mil  of  the  solution  injected.  The 
nei^dh*  is  again  r(»tracted  but  not  removed,  and  reinserted  laterally  to  the  first 
and  second  injections,  and  another  mil  of  solution  is  deposited.  These  last  in- 
jections help  considerably  in  blocking  any  nerve  supply  wiiich  may  enter  the 
operative  field  from  beneath.  By  injecting  the  solution,  as  above  described, 
around  the  operative  area,  it  does  not  necessitate  the  insertion  of  the  needle  in  the 
pathological  tissue  to  be  operated  on,  but  instead,  the  solution  is  deposited  in 
the  healthy  tissue  around  the  operative  area,  and  the  solution  will  infiltrate 
through  the  tissues,  thus  producing  profound  anesthesia  of  the  entire  area. 
(See  Fig.  473.) 

In  case  the  operation  is  for  the  removal  of  a  tumor  or  cyst  of  considerable 
size,  located  on  the  tongue,  floor  of  the  mouth,  or  gum  tissue,  it  is  better  to  block 
the  right  and  left  lingual  nerves  at  a  point  1  cm.  above  the  occlusal  plane  of  the 
lower  teeth,  as  described  on  page  570.  In  addition  to  the  lingual  block  injec- 
tion, inject  some  solution  by  the  infiltration  method  in  the  region  of  the  posterior 
})art  of  the  mouth  and  do  not  depend  entirely  on  the  circular  or  regional 
method.  The  circular  or  regional  method  of  anesthesia  is  of  value  in  blocking 
the  gum  tissu*»  and  periosteum  of  the  hard  palate,  in  such  cases  as  the  removal 
of  a  malposed  tooth,  which  may  be  located  in  the  roof  of  the  mouth.  The  solu- 
tion should  be  injected  slowly  beneath  the  periosteum,  following  the  same 
technic  as  described  above.  If  the  tooth  is  deeply  seated,  a  portion  of  the  outer 
nerve  loop  must  be  blocked,  this  depending  upon  the  location  of  the  operation. 
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SCHLEICH'S  INFILTRATION  METHOD 

Schleich  deserves  much  credit  for  his  research  work  on  the  infiltration 
method,  as  he  was  the  first  to  call  attention  to  it.  With  this  method  the  oper- 
ative area  is  infiltrated  with  a  dilute  anesthetizing  solution  so  as  to  cause 
a  marked  swelling  of  the  part.  This  method  is  employed  mostly  for  super- 
ficial operations  upon  various  parts  of  the  body.  The  skin  in  the  immediate  vi- 
cinity of  the  incision  is  first  injected,  and  after  a  few  moments  have  elapsed,  giv- 
ing sufficient  time  for  anesthesia  to  take  place,  the  next  step  is  taken,  wiiieh  is  to 
infiltrate  the  subcutaneous  tissue,  and  after  a  few  minutes,  the  deeper  lay- 
ers of  the  subcutaneous  tissue  are  injected.  This  method,  as  devised  by 
Schleich,  makes  it  possible  to  use  very  dilute  anesthetizing  solutions.  When  he 
first  introduced  the  method  he  employed  three  solutions  which  varied  in  amount 
of  cocain;  first,  a  0.2  per  cent;  second,  a  0.1  per  cent;  and  third,  0.01  per  cent. 
In  each  one  of  these  cocain  solutions  0.2  per  cent  sodium  chlorid  was  used. 
Within  recent  years  Schleich  has  substituted  alypin  for  a  part  of  the  cocain 
he  formerly  used.  The  author  does  not  advise  cocain  solutions  to  be  used 
promiscuously,  and  he  sees  no  reason  why  cocain  should  be  employed  in  either 
oral,  plastic,  or  dental  surgery,  because  we  have  other  drugs  which  are  far 
less  toxic. 

Schleich  first  employed  and  advocated  three  solutions  of  the  following 
formula : 


No.  1 

No.  2 

No.  3 

Cocainae 

0.2 

Cocainae 

0.1 

Cocainae 

0.01 

Sodii  chloridi 

0.2 

Sodii  chloridi 

0.2 

Sodii  chloridi 

0.2 

Morphinac  sulpliatis 

0.02 

Morphinao  sulphatis 

0.02 

Morphinac    sulphatis 

0.005 

Aqua;  dostillataj 

100.0 

Aquae  distillatee 

100.0 

Aquffi  destillatae 

100.0 

Schleich  used  solution  No.  1  for  the  tissue  which  was  in  an  inflamed  and 
sensitive  condition;  also  for  operations  which  were  superficial,  involving  the 
skin. 

Solution  No.  2  was  used  for  tissues  which  were  less  sensitive,  and  yet 
superficially  located. 

Solution  No.  3  was  employed  for  infiltrating  the  deep  tissues  which 
were  practically  without  sensation,  and  where  a  large  quantity  of  the  solution 
was  to  be  injected.  Morphin  was  added  because  it  was  thought  that  it  possessed 
some  local  anesthetic  properties,  but  the  truth  of  the  matter  is  that  instead 
of  its  having  a  local  anesthetic  action,  it  had  a  general  effect  upon  the  patient 
and  soon  followed  the  local  anesthetic  action  of  the  cocain,  which,  of  course, 
would  relieve  any  after-pain  which  might  accompany  the  operation.  Schleich 
also  depended  upon  a  hypotonic  sodium  chlorid  solution  to  bring  about  a 
certain  amount  of  anesthesia,  which  is  not  advisable.  It  is  not  in  accordance 
with  the  principles  of  good  practice  to  add  morphin  to  a  local  anesthetic 
solution,  because  it  is  very  difficult  to  determine  just  how  much  of  the  mor- 
phin will  be  absorbed;  also  that  its  local  anesthetic  action  is  wanting.     If  it 
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is  necessary  to  give  morphin,  it  is  much  better  to  administer  it  hypodermic- 
ally  from  three-quarters  to  one  hour  before  the  operation. 

The  solutions  employed  by  Schleich  at  the  present  time  are  as  follows: 


Solution  1 

Solution  2 

Solution  3 

Cocain 

0.1 

Cocain 

0.05 

Cocain 

0.01 

Alypin 

0.1 

Alypin 

0.05 

Alypin 

0.01 

Sodium  chlorid 

0.2 

Sodium  chlorid 

0.2 

Sodium  chlorid 

0.2 

Aq.  (Jest. 

100.0 

Aq.  dost. 

100.0 

Aq.  dest. 

100.0 

Schleich  was  under  the  impression  that  a  0.2  per  cent  solution  of  sodium 
chlorid  produced  slight  anesthesia.  If  this  is  the  case,  then  a  0.2  per  cent 
salt  solution  must  be  listed  as  an  anesthetic.  However,  this  is  not  practical 
because  it  is  a  hypotonic  solution  and  does  not  conform  to  the  laws  of  physio- 
logic solutions.  A  second  factor  is  the  edema,  consequent  ischemia  and  pres- 
sure from  the  solution  upon  the  sensory  nerve  fibers.  The  third  factor  is  the 
difference  in  temperature  between  the  anesthetizing  solution  and  the  blood. 
It  was  injected  at  room  temperature,  or  at  a  temperature  even  lower. 

In  summing  up  Schleich 's  method  of  infiltration  anesthesia,  it  is  one  de- 
pendent upon  physiologic  principles,  inasmuch  as  he  says  cocain  which  is  in 
the  solution  fulfills  only  a  secondary  role,  the  main  function  of  the  cocain 
being  to  eliminate  the  pain  which  is  caused  by  the  actual  infiltration  of  the 
solution  into  the  tissues,  also  to  block  the  hyperesthetic  state  of  the  inflamed 
tissues.  If  a  0.2  per  cent  salt  solution,  containing  no  anesthetic,  is  injected  into 
tissues  free  from  inflammation,  the  results  are  unsatisfactory.  The  author  has 
used  Schleich 's  method  in  a  number  of  cases  with  limited  success.  The  tissues 
injected  were  practically  free  from  inflammation,  but  failures  were  met  where 
it  was  employed  upon  inflanuMl  tissues. 

Braun  does  not  agree  with  Schleich 's  vi<»ws  in  any  way  and  challenges  the 
value  of  a  0.2  per  cent  sodium  chlorid  solution.  It  is  known  that  a  salt 
solution  will  produce  very  slight  anesthesia  when  injected,  and  the  anes- 
thesia in  nearly  all  cases  follows  a  period  wherein  the  patient  experiences 
pain  which  is  caused  by  the  injection,  and  it  has  also  been  proved  that  the 
pain  caused  is  much  less  than  when  distilled  water  is  injected.  The  anesthe- 
sia ])roduced  by  the  salt  solution  is  of  shorter  duration  than  that  produced 
through  the  medium  of  distilled  water.  Braun,  however,  admits  that  a  tran- 
sient i)artial  anesthesia  may  be  induced  by  the  injection  of  a  0.2  per  cent 
sodium  chlorid  solution,  and  he  also  maintains  that  the  small  amount  of  cocain 
contained  in  Schleich's  solutions  is  of  sufficient  (juantity  to  enormously  sur- 
pass Schl<*ich*s  so-called   physiological  anesthesia. 

The  (piestion  of  injecting  a  .2  per  cent  salt  solution  into  the  tissues 
does  not  seem  to  be  good  ])ractice,  for  the  reason  that  distilled  water  injected 
into  the  tissues  acts  as  a  powerful  tissue  irritant,  and  a  0.2  per  cent  solu- 
tion, which  is  not  isotonic,  is  bound  to  possess  irritating  properties.  Ex- 
pcnmcntal  work  has  proved  that  a  physiologic  Hinycr  solution  containing  sodium, 
calviiun,  and  potassiuni  chlorids,  is  entirely  void  of  any  irritating  properties, 
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and  can  be  injected  into  the  tissues  without  causing  irritation  or  postoperative 
pain.  There  is  no  question  but  that  the  ischemia  which  is  produced  by  infil- 
trating the  tissues  has  some  eifect  upon  the  sensory  nerve  endings  in  the  pro- 
duction of  anesthesia.  The  area  infiltrated  being  in  an  ischemic  condition 
furnishes  an  ideal  state  to  prevent  the  absorption  of  the  solution  injected 
which  contains  a  small  amount  of  cocain  and  alypin.  The  ischemia  may  act 
in  the  same  manner  as  adrenalin,  that  is,  in  preventing  absorption  of  the  solu- 
tion, also  producing  partial  anesthesia  of  the  nerve  endings.  As  the  solution 
injected  is  of  a  lower  temperature  than  the  tissues,  it  also  tends  to  have  some 
anesthetic  effect. 

When  we  analyze  Schleich's  theories  of  producing  anesthesia  by  his  method, 
they  resolve  themselves  into  the  following  factors : 

1.  By  the  solution  being  injected  at  a  temperature  lower  than  that  of  the 
body. 

2.  From  pressure  caused  by  the  solution  upon  the  sensory  nerve  endings. 

3.  From  the  action  of  the  anesthetic. 

4.  Ischemia  of  the  tissues  produced  by  the  solution. 

There  has  been  considerable  controversy  as  to  the  practicability  of  Schleich's 
method,  and  many  operators  have  discarded  it  entirely,  while  others  claim  they 
obtain  very  good  results  from  its  use.  However,  nearly  all  operators  have  a 
different  conception  of  producing  anesthesia  and  rely  upon  the  anesthetic  action 
of  the  drug  contained  in  the  solution  to  produce  the  desired  anesthetic  effect ; 
they  also  depend  upon  the  vaso-eonstricting  power  of  suprarenin  to  maintain 
anesthesia  for  an  indefinite  period. 

The  Disadvantages  of  Schleich's  Method.— 

1.  Considerable  time  is  required  before  the  first  incision  can  be  made  with- 
out causing  pain. 

2.  It  is  always  necessary  to  infiltrate  the  deep  tissues  after  the  first  incision 
has  been  made,  and  then  wait  a  considerable  time  for  anesthesia  to  develop. 

3.  If  the  operation  should  involve  deep  tissues,  it  is  impossible  to  anesthe- 
tize nerve  branches  of  considerable  size  with  Schleielrs  solution. 

4.  It  is  sometimes  impossible  to  distinguish  between  inflamed  and  normal 
tissues. 

5.  The  uncertainty  of  producing  anesthesia. 

Schleich's  technic  for  anesthetizing  an  area  of  inflamed  tissue  is  to  in- 
filtrate around  the  focus  and  gradually  bring  the  injections  closer  and  closer 
to  the  operative  area  until  the  actual  pathological  tissue  is  saturated  with  the 
injecting  solution.  The  writer  can  see  no  difference  between  this  method  and 
that  of  Ilackenbruch's  regional  or  circular  anesthesia.  Ilaekenbruch's  method 
is  a  subdivision  of  block  anesthesia,  and  in  the  author's  opinion  it  is  properly 
classified  because  the  small  and  large  nerve  branches  entering  the  area  of  opera- 
tion are  blocked.    We  are  quite  aware  of  the  fact  that  when  normal  tissues  are 


TERMINAL,   PERIPHERAL   OR    INFILTRATION    METHOD  679 

infiltrated  with  a  large  quantity  of  anesthetizing  solution,  and  especially  if  it  is 
injected  in  the  tissue  under  pressure,  a  rapid  diffusion  takes  place  throughout  the 
entire  surrounding  area.  Therefore,  when  the  solution  is  injected  under  pressure 
around  the  operative  area,  which  is  in  a  highly  inilamed  state,  it  is  self-evi- 
dent that  a  cpiantity  of  the  solution  will  infiltrate  the  area  to  be  operated. 
In  most  cases,  if  the  circular  injections  have  been  properly  made  and  the 
operation  be  a  superficial  one,  there  is  really  no  need  for  inserting  the  needle 
into  the  inflamed  tissue  as  recommended  by  Schleich.  Since  the  newer  anes- 
thetics have  been  discovered  and  large  quantities  of  comparatively  weak  solu- 
tions, such  as  procain  can  be  injected,  it  has  increased  the  value  of  circular 
or  regional  anesthesia,  and  has  greatly  improved  the  method.  Therefore,  if  the 
operation  is  upon  the  surface  of  the  body,  solutions  can  now  be  injected,  using 
the  regional  or  circular  method,  and  satisfactory  results  achieved. 


CHAPTER  XXIX 
SURGERY  AND  ANESTHESIA  OF  THE  MAXILLARY  SINUS 

Diseases  of  the  tissues  involving:  the  maxillary  sinus  are  very  common 
and  patients  for  this  operation  fall  into  the  hands  of  the  oral  surgeon  more 
frequently  than  the  general  surgeon. 

The  writer,  therefore,  will  not  only  endeavor  to  describe  the  blocking  for 
each  route  of  operating,  but  will  also  give  the  diagnosis,  the  teehnic  of  the 
various  operations  and  the  postoperative  treatment. 

Anatomy  of  the  Maxillary  Sinus. — The  maxillary  sinus  (antrum  of  High- 
more)  is  situated  within  the  body  of  the  superior  maxillary  bone,  and  is  pyram- 
idal in  shape.  Its  base  is  towards  the  nasal  cavity  and  communicates  with  the 
middle  meatus  of  the  nose  by  an  aperture  called  the  ostium  maxillare,  which  is 
very  small,  admitting  only  a  small  probe.  (Sc-e  Fi»r.  470.)  This  opening  is 
partly  closed  by  the  articulation  of  the  ethmoidal  process  of  the  inferior  turbi- 
nate, and  the  unciform  process  of  the  ethmoid,  also  by  the  maxillary  process  of 
the  palate  bone,  with  a  distinct  fissure  located  in  the  superior  maxillary  bone.  In 
addition  to  this,  the  maxillary  process  of  the  inferior  turbinate  bone  is  situated 
along  the  lower  edge  of  the  aperture.  Th<»  opening  is  slit-like,  and  is  situated 
about  the  center  of  the  middle  meatus,  just  posterior  to  the  hiatus  semilunaris, 
and  is  approximately  25  mm.  above  the  floor  of  the  nos(».  its  apex  and  sum- 
mit extend  laterally  into  the  roots  of  the  zyj^omatic  process.  The  sinus  is 
bounded  laterally  and  above  by  thin  walls  of  bone  which  are  located  on  the 
anterior  lateral  surface  of  the  body  of  the  superior  maxillary  bone.  The 
inferior  part  or  tioor  of  the  sinus  is  situated  just  al)()ve  the  alveolar  ])roeess. 
and  in  many  individuals  the  apices  of  the  roots  of  the  u])per  second  bicuspid 
and  first  molar,  and  sometimes  the  first  bicus})id  and  second  molar,  penetrate 
the  iloor  of  the  antrum  by  extending  through  the  thin  bone  which  is  located 
at  this  point.  (See  Fig.  4S().)  The  corners  and  angh^s  of  the  sinus  often  pre- 
sent narrow  ridges  or  septa  of  bone,  and  in  many  subjects  a  groove  in  which 
is  located  blood  vessels.  Also  in  some  cases  nerve  tissue  is  found  along  the 
floor  of  the  sinus  just  superior  to  the  apices  of  the  roots  of  the  teeth  which  are 
situated  directly  beneath  the  antrum.  The  maxillary  sinus  lies  beneath  the 
orbit  and  to  the  lateral  side  of  the  nasal  fossa\  The  walls  are  extremely 
thin,  and  it  is  for  this  reason  that  tumors,  exudate  or  pus  under  pressure 
produce  bulginjr  either  forward,  causing  a  ])rotrusi()n  of  the  cheek,  or  upward, 
causing  ocular  disturbances.  The  infraorbital  nerve,  which  is  the  continua- 
tion of  the  second  division  of  the  fifth  nerve,  is  located  just  above  the  roof 
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of  the  sinus,  it  being  separated  from  the  cavity  of  the  sinus  by  a  very  thin 
shell  of  bone.  Great  care  should  be  taken  while  performing  the  radical  opera- 
tion for  empyema  of  the  antrum,  in  curetting  the  superior  part  of  the  sinus, 
so  that  the  infraorbital  nerve  will  not  be  injured.  (See  Figs.  49,  51,  68,  70,  71, 
480  and  481.)  The  posterior  wall  forming  the  sinus  presents  for  examination 
in  most  cases,  the  posterior  dental  canal  or  groove.  The  anterior,  middle  and 
posterior  superior  dental  nerves,  which  branch  from  the  infraorbital  nerve,  sup- 
ply the  upper  teeth  by  passing  through  minute  canals  in  the  substance  of  the 
bone,  but  in  many  cases,  and  more  particularly  the  middle  superior  dental 


r-"!!"'   Tti'-lar 


I'iisi   miliar 


V\ti.  479.      Postfriftr  virvv   of  vrrtica'   traiisvt'r.M*  section   from  tlu"  hi-atl  showing  the  ostium  niaxillare,  which 
ih  indicated  on  each  side  by  a  cord  i»assed  throuffh  it.     (Ketoiichetl  from  Cryer.) 


branch,  which  supplies  the  upper  bicuspids  and  first  molar  teeth,  pass  down- 
ward and  laterally  directly  beneath  the  mucous  membrane.  (See  Figs.  60,  68.) 
The  lloor  of  the  antrum  is  situated  a  short  distance  below  the  level  of  the 
floor  of  the  nose  and,  as  stated,  the  a])iees  of  the  roots  of  the  teeth  situated 
directly  beneath  it  may  aetually  perforate  the  bony  floor,  or  elevations  of 
bone  nuiy  be  pn'sent  which  indicate  the  presence  of  the  roots. 

The  nuixillary  sinus  is  lined  by  a  thin  (lelieat<'  niueoj)eri()steal  membrane, 
and  the  mucous  layer  of  this  membrane  contains  nuiny  mucous  glands  which 
may  beec  nie  infeeted,  with  the  (levelo])ment  of  polypi  or  cysts.  In  some  cases  in 
whieh  tin*  anterior,  middle  or  posterior  superior  dental  nerves,  forming  the  outer 
nerve  loop,  are  situated  in  the  mucous  membrane  and  become  irritated  and 
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inthiincd.  diu*  to  iiitlaiiiiiintioii  of  tlio  niiicous  iiuMnbraiie  causril    by  iiifoetion. 
and  the  patient  may  sufTcr  from  mniraliria. 

In  <'lironi<-  rases  it  is  (►t'tt-n  necessary  to  do  eonsiderahU'  eiirfttiiitr  oil  aceouiit 
of  necrosis  durinjr  an  (iperatioii  for  empyema  of  the  antrum.  In  rasrs  of  this  kimi 
tlie  patient  may  experience  some  nnmhiiess  or  anesthesia  in  sonn»  of  the  teeth 
sn|)plied  by  the  iierves  injun'd,  due  to  the  patholojrie  e<mditioii  or  to  the  eiirei- 
ta«re. 

Symptoms  of  Maxillary  Sinus  Disease.  -The  sym])toms  are  pain,  tender- 
ness, edematous  sw(>]lin^^  of  the  face,  and  in  many  eas<.*s  tht*  thin  bono  may 
ere|)itate  under  pressui-e.  The  presence  of  j)us  is  one  of  the  most  important 
factors,  and  a  simple  test,  whicli  can  he  nnde  as  a  rule,  will  i>rove  whether 


'•"ur.    is-i.      F.;il.i.il  ati.l  ]mi.>  .il   pl.-it. 


i.t    hniic    iin{ilh«r  Willi   till-   I.itrral   wall   'if  aiitruiii   rnmtvul,  i'\iMi-.iti(j  'he 
■  •'.^  (T  llii    tirili.      I  U<  iM'ii  Ik  <1  ainl  tMuliiicI   tnun   Spalli  Iml/. ) 


or  not  pus  is  seepin«»  from  the  antrum.  Tliis  is  accomi)Iished  hy  insiTtinp  an 
a|)pIicator  intci  tiie  nose  and  wipiuLT  the  mucous  membrane  in  the  niithlle 
meatus,  .-nid  then  have  th«'  patient  h'an  foiward  with  his  hir,\d  between  the 
kners,  retaining  that  position  for  sevi'ral  miimtt's.  It  is  well  to  have  the 
|)alieMt  turn  the  head  sideways  so  the  side  witii  the  alTected  antrum  is  upward; 
tiiis  will  tend  t<»  aMow  the  pus  to  st'cp  tiirouuh  the  ostium  niaxillare.  Ilavo 
the  p.jtienl  r«'lain  this  position  for  several  minut<'s,  tlu'ii  assume  an  u])ri«rht 
posilion.  and  airain  introduce  the  na<al  applicator,  tin*  middle  meatus  heiiij^ 
examim*d   for  pus. 
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Another  test  worthy  of  mention  is  to  place  the  patient  in  a  reclining  posi- 
tion for  some  time,  and  if  pus  is  discharged  from  the  antrum,  it  will  accumulate 
in  the  posterior  portion  of  the  sinus  or  escape  into  the  nasopharynx,  and  may 
cause  the  patient  to  cough  or  clear  his  throat  when  he  arises.  In  some  cases 
the  pus  will  discharge  from  the  nose  in  an  intermittent  manner.  In  all  in- 
fected cases  the  nasal  speculum  should  be  employed,  and  the  operator  should 
examine  the  mucous  membrane  just  under  the  middle  turbinate  bone,  which 
is  the  location  of  the  ostium  maxillare  or  opening  into  the  antrum.    In  some  cases 


FiR.    481.      1*111    «lr.*i\viii>f   showing   ri'Rion   of   antniin. 

1,    rM>t«>rii>r    lortjiiii    iutraorl.ifal    nerve;    2,    posterior    superior    dental    nerve;    3,    zyifoniatic    hone 
cisr<l;    4.    lloor   of   orliit;    5.    inliaorl.ital    artery;    c»,    infraorbital    nerve;    7.    medial    wall   of   antrum. 


of  maxillary  simis  involvement  this  opening  leading  t'nmi  the  siiuis  to  the  nasal 
cavity  is  partly  or  completely  blocked.  In  acute  cases  the  nasal  aperture  is 
usually  blocked,  ihereby  obstructing  the  discharge  of  pus  which  adds  greatly 
to  the  intensity  of  the  ])aiii.  the  symptoms  are  more  severe,  and  may  merge 
into  those  of  osteomyelitis.  Neuralgia  of  the  infraorbital  nerve  and  its 
branches  may  accompany  the  pain  and  tenderness  over  the  region  of  the  an- 
trum. 
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The  opening  of  the  antrum  of  Highmore,  which  connects  with  the 
nasal  cavity,  is  located  at  the  summit  of  the  sinus  (see  Fig.  479),  and  it  is 
for  this  reason  that  the  patient's  head  is  held  downward  between  the  knees  in 
order  that  it  can  drain.  If  the  infection  is  severe,  the  eyes  will  protrude  and 
great  tenderness  in  the  alveolus  and  teeth  will  be  experienced;  in  fact,  the  teeth 


FiK.    482. — Lichtwitz's  antrum    needle. 


Fig.   483. —  Win's  antrum   needle 


Fig.  484. — Mikulicz's    antrum   trocar  and   connection  for  rubber  bulb. 


Fig.   485. — Mikulicz's  trocar  with  stylet   reinovod.     Attadinunt   for   bulb  connected   to  cannula. 


will  seem  irregular  to  the  i)ationt,  and  he  will  exporicMiee  pain  when  bringing 
them  into  occlusion.  In  most  cases  the  clieek  is  sAvollen  and  very  tender,  the 
palate  has  the  sensation  of  fullness,  and  the  nasal  duct  may  be  blocked.  In 
many  cases  the  patient  will  complain  of  clironic  licadache. 
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Diagnosis. — The  most  important  factors  to  consider  in  arriving  at  a  diag- 
nosis are : 

1.  The  presence  and  recurrence  of  pus  in  the  middle  meatus. 

2.  Pain,  swelling,  and  tenderness  over  the  affected  area. 

3.  Fullness  in  roof  of  mouth. 

4.  Pain  in  the  alveolar  process  and  irregularity  of  teeth. 

5.  In  many  cases  it  is  possible  to  detect  a  difference  in  the  two  sides  of 
the  face. 

6.  Patient  complains  of  headache  and  a  disagreeable  taste  in  the  mouth 
on  arising' in  the  morning. 

7.  Transillumination  by  an  electric  lamp  placed  in  the  mouth  and  the 


Fijf.   486.      IiitrotlmiiiK  curved    hollow   needle   into  the  maxillary   sinus,   through   anterior   inferior   portion   of 

inferior    meatus. 

lips  closed  over  it.  This  test  should  be  made  in  a  dark  room.  There  will  be 
a  diminution  of  light  transmission  on  the  diseased  side  as  contrasted  with  the 
sound  side.  In  oth<»r  words,  the  diseased  side  will  appear  dark,  instead  of  the 
normal  rosy  color  under  the  eye.  The  light  reflex  on  the  diseased  side  is  ab- 
.sent,  that  is.  the  pupil  on  the  normal  side  will  be  visible,  due  to  the  transmis- 
.sion  of  light,  while  on  the  diseased  side  the  pupil  is  invisible,  due  to  the  non- 
transmission  of  light.  This  is  not  always  positive,  as  there  may  be  an  in- 
filtration ])rocess  of  the  lining  over  the  iloor  without  engorgement. 

8.  X-ray.  Several  x-ray  plates  if  properly  exposed,  are  valuable  in  diag- 
nosis. The  plates  in  most  cases  will  reveal  the  pathologic  condition  due  to  the 
diseased  tissues  obstructing  the  x-rays,  thereby  showing  a  darkened  area, 
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which  is  in  contrast  to  the  licalthy  side.  However,  the  x-ray  findinjrs  should  not 
be  taken  as  conclnsive  evidence  tliat  antrum  involvement  is  not  present.  The 
x-ray  findings  shouhl  always  be  considered  witli  the  clinical  findings. 

9.  Transirrigation.  A  trocar  or  a  sharp  hollow  needle  is  inserted  through 
the  thin  nasal  wall  located  at  the  anterior  inferior  portion  of  the  inferior 
meatus  into  the  antrum,  if  pus  is  present,  it  may  be  that  it  can  be  aspirated, 
or  fluid  can  be  injected  thrcmgh  the  hollow  needle  or  cannula  of  the  trocar 
(see  Figs.  482,  483,  484,  485,  and  486).  The  patient's  head  can  be  held  forward, 
and  if  the  fluid  is  turbid  as  it  passes  from  the  nose,  it  indicates  suppuration. 
This  method  is  useful  in  arriving  at  a  diagnosis. 

10.  Iridocyclitis;  impairment  of  vision  in  the  eye  of  the  affected  side; 
conjunctivitis;  feeling  of  fullness  of  the  eye  as  though  there  is  not  enough 
room  in  the  orbit. 


Vig.  487 


vntcriiijr  the   maxillary    sinus  with    tm^ar    throuKli   tlic   iiasoaiUral   wall. 


ETIOLOGY  AND  PATHOLOGY  OF  MAXILLARY  SINUS  DISEASE 

The  Source  of  Antrum  Involvement. — 1.  From  the  extension  of  infec- 
tion through  the  nasal  cavity.  Pathogenic  microorganisms  from  the  nasal 
cavity  may  enter  the  antrum  through  the  osteum  maxillare,  and  cause  infection. 
2.  The  infection  many  times  is  of  dt»ntal  origin,  as  fi'om  dead  pulps,  periostiti-s, 
extensive  destruction  caused  by  pyorrhea  alveolaris;  from  an  alveolar  abscess; 
fnmi  im|)acted  upper  third  molars;  from  abnormal  pressure  destroying  the  bones 
and  tissues,  resulting  in  inflammatory  j)roc(*sses. 

In  many  cases  the  apices  of  the  roots  of  tin*  second  bicuspid,  lirst  molar, 
and  in  some  instances  th(»  second  molar,  may  penetrate  the  floor  of  the  antrum, 
and  in  other  cases  the  ends  of  the  roots  are  so  near  the  Hoor  of  the  antrum 
that  only  a  thin  lamina  of  bone  separates  them,  and  if  a  dead  pulp  or  an  al- 
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vftoiar  abscess  is  present,  infection  may  extend  to  tlie  mucous  membrane  lin- 
ing the  antrum  and  cause  infection. 

li.  The  infection  may  be  carried  to  the  antrum  through  the  blood  or  lym- 
phatics. This  is  not  a  common  occurrence,  but  it  is  always  possible  for  infection 
to  be  caused  in  this  manner. 

The  exciting  cause  is  pathogenic  bacteria,  and  the  intranasal  predisposing 
causes  are  various  intranasal  infections  which  produce  pathological  changes 
in  the  mucous  membrane,  such  as  acute  or  chronic  rhinitis,  hypertrophic 
rhinitis,  influenza,  frontal  and  .ethmoidal  sinus  disease,  obstruction  of  the 
ostium  maxiUare,  infected  and  impacted  teeth,  tumors,  cysts,  etc.  Infections 
such  as  these  i)redisp()se  the  mucous  membrane  to  attack,  by  lowering  its 
normal  vitality  and  resistance  to  inflammation  and  infection. 

The  author  has  found,  after  examining  and  treating  a  number  of  patients 
for  maxillary  sinus  disease,  that  only  a  few  of  them  possess  sound  teeth. 
This  fact  has  led  him  to  believe  a  high  percentage  of  the  cases  of  antrum  in- 
volvements have  their  etioh)gy  from  dental  origin,  in  spite  of  the  fact  that 
a  large  number  of  eye.  ear,  nose  and  throat  specialists  claim  that  almost  all 
cases  of  antrum  infection  have  their  origin  from  the  nasal  cavity.  If  the  in- 
fection is  from  the  nasal  cavity,  why  is  it  we  seldom  se?  a  patient  with  an- 
trum disease  and  sound  teeth?  It  is  quite  true*  infection  may  be  of  nasiil 
origin,  but  the  source  of  infection  from  this  route  has  i)robably  been  overesti- 
mated. Some  competent  writers  are  of  the  opinion  that  more  tei»th  are  infected 
from  antrum  involvement  than  there  are  antra  infected  from  diseased  teeth.  The 
author  does  not  agree*  with  them.  Dr.  Oyer  has  stated  that  29  per  cent  of 
the  antrum  eases  which  have  come  under  his  observation  have  had  their 
etiology  from  a  dental  source.  Dr.  Cryer  deserves  the  credit  for  first  calling 
attention  to  the  fact  that  the  frontal  sinus  and  antrum  fre(|uently  communi- 
cate with  each  other.  This  being  tiie  case,  diseases  of  the  antrum  may  not  only  be 
of  a  dental  origin  through  intected  teeth  and  surrounding  tissue,  from  the 
extension  of  inf(»ction  from  the  nose  through  the  osteum  maxillare,  but  may  also 
be  caused  by  infection  in  the  frontal  sinus.  Dr.  Brophy  states  that  75  per 
cent  of  antrum  trouble  is  caused  by  diseased  teeth.  Dr.  Oakman  states  that 
fully  !)()  j)er  c<'nt  of  all  cases  of  antrum  involvement  are  of  dental  origin. 
Both  Ballenger  and  Lui?  state  that  the  cause  is  ecjually  divided  between  nasiil 
and  dental  origin. 

The  o})erator  should  always  n^member  that  the  source  of  infection  may 
have  its  origin  in  the  frontal  or  ethmoidal  sinuses,  and  in  making  a  diagnosis 
of  the  cause  of  infeetion  these  various  sources  should  always  be  considered, 
an<l  not  eliminated  until  the  real  cause  is  discovered. 

If  the  condition  does  not  yield  to  treatment,  and  suppuration  continues, 
the  operator  should  search  diligently  for  involvement  of  the  frontal  and  ethmoidal 
sinuses.    Infection  may  be  present  in  these  cavities,  and  the  infected  material 
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formed  in  them  may  drain  into  the  antrum.  Parsons  states  that  after  ex- 
amining a  large  number  of  eases  he  found  that  the  frontal  sinus  commun- 
icated with  the  antrum  in  56  per  cent  of  the  cases.  The  value  of  the  x-ray 
should  not  be  overlooked  as  it  is  a  valuable  adjunct  in  locating  the  focus  of 
infection.  When  the  roots  of  the  teeth  become  infected,  from  the  death  of 
the  pulp,  or  from  a  chronic  pericementitis,  alveolar  abscess,  or  from  extensive 
pyorrhea  alveolaris,  there  may  be  some  involvement  due  to  the  extent  of  the 
infection  around  the  roots  of  the  teeth  which  are  located  so  near  or  in  contact 
with  the  delicate  mucous  membrane  lining  the  floor  of  the  antrum,  that  infiltra- 
tion of  microorganisms  through  these  tissues  occurs  and  the  cause  of  infection 
in  these  cases  may  be  very  easily  accounted  for  in  this  way.  It  is  likewise  true 
that  an  enlarged  middle  turbinate  or  the  inferior  turbinate  bone,  is  often  covered 
with  hypertrophied  tissue  in  most  cases  where  infection  exists.  In  addition  to 
the  inflammation  and  hypertrophied  tissue,  an  enlarged  and  hypertrophic 
turbinate  may  be  present  in  some  individuals,  and  the  nasal  septum  may  be  so 
deflected  as  to  cause  inflammation,  thus  blocking  the  ostium  maxillare.  This 
blocking  may  occur  every  time  the  patient  takes  cold,  and  is  caused  by  inflamma- 
tion of  the  mucous  membrane  which  may  eventually  become  chronic.  In  case  in- 
fection of  the  antrum  arises  from  chronic  catarrhal  inflammation  of  the  mucous 
membrane  lining  the  nasal  cavity,  which  is  continuous  with  the  antrum,  the  in- 
fection will  extend  from  the  nasal  cavity,  selecting  as  its  route  the  hiatus 
semilunaris  and  the  ostium  maxillare,  causing  infection  of  the  delicate  mucous 
membrane  lining  the  antrum. 

The  opening  of  the  maxillary  sinus  is  located  in  the  upper  part  of  the 
naso-antral  wall,  in  the  middle  meatus  below  the  bulla  ethmoidalis,  being  hid- 
den by  the  lower  part  of  the  processus  uncinatis.  (See  Fig.  479.)  It  can  be  read- 
ily seen  that  this  opening,  which  conncvts  the  nasal  cavity  with  the  maxillary 
sinus,  is  located  a  considerable  distance  above  the  floor.  This  makes  it  diffi- 
cult or  impossible  for  the  drainage  of  exudate  which  may  form  in 
the  antrum,  except  when  the  sinus  is  entirely  filled  and  will  overflow,  or 
when  the  patient  drops  his  head  in  such  a  position  as  will  allow  the  contents 
to  escape.  The  writer  does  not  wish  to  leave  the  impression  that  during  health 
this  opening  is  continually  discharging  an  exudate,  as  this  is  not  true, 
b(»cause  the  mucous  membrane  lining  the  antrum  only  secretes  a  sufficient 
quantity  of  serum  during  health  to  keep  the  mucous  membrane  in  a  moist 
condition.  The  mucous  im^mbrane  lining  the  sinus  has  a  covering 
of  modified  ciliated  columnar  ei)itlielium  and,  in  case  of  excessive  secre- 
tion the  wave-like  motion  of  these  specialized  cells  aids  materially  in  carry- 
ing the  slightly  increased  amount  of  secretion  or  other  material  to  the  os- 
tium maxillare,  and  discharging  it  into  the  middle  meatus.  As  previously 
stated,  in  case  of  continued  or  even  intermittent  catarrhal  inflammation  of 
the  mucous  membrane,  it  becomes  hyperemic,  edematous  and  engorged,  and 
infection   may  extend  through   the   ostium   maxillare   and   infect   the   mucous 
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membrane  lining  the  antrum.  Should  infection  of  the  mucous  membrane  lin- 
ing the  antrum  take  place,  the  delicate  cilia  are  impaired  or  entirely  de- 
stroyed, if  the  secretions  due  to  infection  remain  in  the  sinus.  The  secre- 
tions not  only  remain  in  the  sinus,  but  their  production  is  greatly  augmented, 
by  pathologic  conditions  existing  in  the  mucous  membrane.  It  must  be 
remembered  that  the  maxillary  sinus  is  an  air  cavity  during  health,  and  it  is 
impossible  to  have  a  healthy  air  cavity,  such  as  this  sinus,  unless  it  communi- 
cates with  the  outer  world.  The  reason  for  this  is  that  all  parts  of  the  body  absorb 
air;  being  deprived  of  air  the  mucous  membrane  lining  the  antrum  becomes 
a  frequent  seat  of  pathologic  involvement.  If  the  lining  mucous  membrane 
could  receive  better  ventilation  and  drainage,  it  would  be  more  difficult  to 
infect,  but  on  account  of  its  location  and  frequent  lack  of  thorough  ventilation 
and  drainage,  it  is  often  the  seat  of  infection.  Knowing  this  to  be  a  fact,  the  first 
principle  in  treatment  is  to  establish  thorough  drainage  and  ventilation.  Not 
only  is  it  necessary  to  do  this,  but  it  is  necessary  to  remove  the  pathologic  ma- 
terial and  arrest  the  source  of  infection.  The  exudative  inflammation  which 
follows  infection  may  be  serous,  fibrinous,  seropurulent,  or  purulent  in  type. 
This  will  depend,  however,  on  the  virulency  of  the  inflammatory  involvement. 
The  pathologic  stages  w4iich  take  place  are  as  follows:  The  mucous  mem- 
brane is  invaded  with  leukocytes  accompanied  by  an  infiltration  of  serum. 
The  surface  of  the  mucous  membrane  is  dryer  than  normal.  Immediately 
folloW'ing  this  process  there  is  an  engorgement  of  blood  or,  in  other  words, 
hyperemia  of  the  tissue  which  causes  a  dilatation  of  the  capillaries,  giving 
the  mucous  membrane  a  red  appearance,  accompanied  by  increased  tem- 
perature. Within  forty-eight  hours  following  this  process,  the  leukocytes  and 
serum  Avhich  have  been  formed  pass  through  the  tissues  to  the  surface  of  the 
mucous  membrane,  thereby  mixing  with  cast  off  epithelial  cells,  microorgan- 
isms, and  mucus.  If  the  pathologic  condition  is  extreme,  a  small  hemorrhage 
may  occur,  due  to  the  rupturing  of  the  capillaries,  and  giving  the  exudate  a 
darkened  api)earance.  Later,  the  production  of  fibrin  takes  place  which  changes 
the  first  secretion  of  a  serous  nature  to  a  thicker  consistency  on  account  of 
the  fibrin  coagulating  with  the  serum.  If  the  infection  is  of  a  mild  type,  reso- 
lution may  take  place  by  absorption  of  the  secretion;  if,  on  the  other  hand,  the 
infection  is  of  a  more  virulent  type,  the  inflammation  develops  into  sero- 
purulent or  purulent  type,  and  even  at  this  stage  resolution  may  take  place, 
but  in  all  probability,  tissue  destruction  intervenes  and  the  case  becomes  chronic. 
In  some  cases  of  antrum  involvement,  little  or  no  pain  is  experienced  by 
the  patient,  because  the  exudate  is  draining  through  the  ostium  maxillare, 
and  wluMi  the  j)atient  lies  down  at  night  the  discharge  escapes.  On  the  other 
hand,  if  the  o[)ening  becomes  closed  and  the  secretion  remains  under  pressure; 
pain,  swelling  and  tenderness  are  soon  experienced  by  the  patient.  The 
points  of  least  resistance  in  the  antrum  are  the  membranous  portion  located 
in  the  region  of  the  middle  meatus,  and  in  some  cases  the  superior  and  an- 
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r*-rior  'o^/riy  ',vaIU  ar^-  *X'-— iincrly  rhiri.  an- 1  may  ^.Tilsre  "^^r  h-^«rome  perf»>ra;i^ 
flur  ro  r\.r  iriT^fi^^^  pr^^'»:in-  'if  rhf  rt^raiiirtl  •=-xu«laT.e.  It  will  bt?-  noted  that 
or*-  of  rh«=-  iriipor^aiir  ^yrnprorn'*  in  iiiacrii'>^iii£r  ^-mpy^-ma  «»t  the  antrum  i*i 
rhar  r,f  ^xtr-rn-  t»-ri«l-rri»'^^  ov^r  the  ani^ri«»r  wall:  al*»«».  if  the  ri>of  or  orbital 
[Kjri'^n  of  th-  a?iTriiin  h»-<-ii rn-^  »li?*r.-inlril  ilui^  v,  ih»»  |>r»»^ure.  it  may  ffiv»*  ris»» 
to  aruiormal  rri''V^r/i*-iir-»  r,f  th»-  •-yr-halN  on  a«T"Unr  ni  th*^  involvement  of  mus- 
t-U'  an*!  ••Mri:;'-«-riv.-  ri-.-,!!.-  ^iniat.-il  Uwaxh  tL-  -y.-riall.  Ir"  th»*  inf»y-tion  i-rm- 
rinij-^  ais'l  i^  of  a  viriil»-iir  typ.-.  th*-  inii»*«iii>  m»-mF»rant-  lininir  th»»  antrum,  on 
'•xam.riari'.fi  rnay  |ir»-^»'iit  a  iii!iiri.-n»-»l  or  irranular  Mirfai-e.  fxressive  sranula- 
ri*.i,.  »:crr»rii»-  Thirk»-niriir.  '-r  ii'ilyp.ii.l  •^rr«i\rtli>.  Kxuh»*rant  cranulations  and 
jiolyj*!  Ahirh  may  form  in  a  '-hroni*'  fa>e  an*  ea^^ily  ••bsierveJ  ilurine  the  oper- 
ari'iii  hy  (iir»*<'r  examination  with  rh'-  iliairno^tir  illuminating  lamp. 

A  i'hroniir  suppurativr  <M»n*IiTi.,ii  may  <-aiise  a  certain  amount  of  ne- 
orosi^  of  th"  walU  of  Th»-  antrum,  ami  ilurina  operation  a  most  careful 
examinatii.n  -.houM  l»r  ma«l«\  ami  all  >u<*h  ti»ue  carefully  removed.  The 
mucojierio>r#-al  linintr  •»houl«l  Im*  proTe«*t»Hl.  and.  whiMi  p«issible.  should  not 
li<r  <N-Ntroyi-il  or  flif  liony  wall  un<'f»ven*il. 

QuoTinif  from  l)r.  Oakniaii's  pap»*r  puhli'^hed  in  the  Natiunal  Dental 
Journal,  Marrh.  lf>20.  as  follow>:  "The  ehronic  forms  <»f  siiuis  empyema  are 
fre*|U"ntly  a»ofiate^l  with  pharyngeal  disturbances,  resultinjr  in  a  granular 
or  hyp»'ri»lastic  condition. 

••<;riinwald  stat^-s  that  all  nasal  polypi  ar»»  practically  pathognomonic  of 
a ccc> so ry  sinus  diM-ase,  ethmoid^  especially. 

**rfrcnonlc  asM'rts  that  th«\v  liavc  absolutely  no  relati(»n  t<i  it.  Kaufmann 
stat«-s  That  in  many  ('ii>r^  «*mpy*'ma  of  thf  maxillary  sinus  was  tlie  only  cause 
for  till-  [)olyp  formation. 

**ll»'ymann  is  of  a  different  <»pinion  anil  states  that  the  secretion  causes 
an  irritation  tr»  the  smooth  mucosa  which  results  in  the  formation  of  inllam- 
matory  pai»uli's,  wlii»'h  is  followed  by  hyi>erplasia,  and  the  n^ultant  e<lema 
causfs  the  formation  of  small  i)olypi, 

**Yowire  statcN  that  tin*  jrhinds  underiro  cystic  defeneration  by  obstruc- 
ti<»n  of  their  «lu<*ts,  thereby  forminj;  polypi. 

**Skillern  states  that  on**  symi)tom  indirectly  caused  by  the  secretion 
wln-n  present,  which  is  almost  pathojr?iomonic  of  sinus  disease,  is  this  sid>jective 
appreciation  of  an  ofTcnsive  odor  in  the  nose.  This  is  usually  intensified 
by  sudden  sharp  inspiraticui  thr(»u«rh  the  nostrils.  The  cause  of  the  condi- 
tion is  due  to  the  putrefaction  of  the  st»cn»ti<»n  of  saprophytic  microorganisms." 

"  Dentijrerous  cysts.  These  are  caused  by  disturbance  in  dentition.  Those 
du<'  to  unerupted  tcetli  an<l  those  due  to  intlanunatory  changes  in  the  peri- 
dental membrane  of  the  tooth  fre^iuc'iitly  folli»w  the  death  of  the  tooth  pulp. 

Palliative  Treatment.— It  is  necessary  in  most  cases  to  render  assistance 
to  a  patient  before  an  ()i)eration  is  deci<Ied  upon;  therefore,  it  becomes  nec- 
essary to  treat  patients  medicinally.    If  the  ostium  maxillare  has  been  closed, 
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due  to  an  enlarged  turbinate,  or  hypertrophied  or  inflamed  tissue,  many  times 
the  unpJugf^ing  of  this  opening  will  render  relief.  However,  with  the  closure 
of  this  opening,  the  intiammatory  exudate  will  cause  pressure  on  the  sensory 
nerves,  and  the  patient  will  in  many  cases  suffer  severe  headache  and  intense 
pain.  The  writer  has  secured  excellent  results  by  using  a  20  per  cent  solu- 
tion of  procain  in  1/1000  solution  of  adrenalin  hydrochlorid  applied  to  the 
mucous  membrane  in  the  region  of  the  ostium  maxillare  with  an  applicator. 
The  adrenalin  hydrochlorid  causes  a  constriction  of  the  tissue  at  this  point, 
and  in  many  instances  the  opening  will  be  reestablished. 

Irrigating  the  nose  with  warm  Ringer  solution  or  steam;  with  vapor  from 
tincture  benzoin  compound  (i.l  in  one  quart  of  boiling  water),  inhaling  the 
steam,  will  aid  in  relieving  congestion.  Steaming  with  hot  moist  cloths  on 
the  face  will  aid  materially  in  reducing  pain  and  often  assists  in  establishing 
nasal  drainage. 

Another  method  which  has  been  found  very  efficient  is  to  allow  the  pa- 
tient to  sit  down,  bending  forward  as  much  as  possible  with  the  head  be- 
tween tlie  knees  or  have  him  lie  across  a  table  or  bed  with  his  face  downward 
and  his  head  hanging  over  the  edge.  The  nostril  of  the  unaffected  side  should  be 
closed  with  the  finger,  and  the  patient  should  blow:  this  causes  a  suction  past  the 
opening  of  the  ostium  maxillare,  which  in  some  cases  will  start  draining,  especially 
when  the  patient's  head  is  assuming  the  position  described.  There  should 
always  be  a  thorough  elimination  of  the  alimentary  canal  by  administering 
two  grains  of  calomel,  followed  by  a  saline  cathartic. 

Upon  examination,  if  the  patient  is  suffering  from  acute  rhinitis, 
th(»  mucous  membraiK^  lining  the  nasal  cavity  will  be  found  highly 
inflamed.  The  sym])toms  are  characterized  by  an  increased  temperature,  a  feel- 
ing of  fullness  and  discomfort  in  the  head,  with  an  abundant  discharge  of  fluid, 
watery,  mucous,  or  mucopurulent  in  character.  The  rei)eated  blowing  of  the 
nose  and  constant  irritation,  which  is  caused  by  the  discharge*,  will  spread  the 
infection.  The  inflammation  extending  to  the  ethmoidal  or  sphenoidal  cavity, 
or  to  the  frontal  siiuis,  may  cause  increased  and  severe  frontal  headache 
which  may  extend  to  the  ostium  maxillare  affecting  the  antrum,  and  at  the 
onset  will  cause  extreme  tendern(»ss  of  the  teeth  which  may  be  unilateral  or 
bilateral.  Tpon  (examination,  if  this  condition  is  found,  and  the  symptoms 
indicate  that  th(»  antrum  is  involved,  the  following  treatment  is  employed: 
Administer  f)  grains  of  aspirin,  repeated  every  thirty  minutes  until  15  grains 
are  taken,  or  the  early  administration  of  10  grains  of  (juinin  sulphate  with 
morphin  sulphate,  in  ^jj  grain  doses,  or  Dover's  powder  in  5  grain  doses,  will 
often  s<»rvc  to  abort  an  attack,  in  addition  to  this,  a  hot- mustard  foot  bath 
together  with  rest  and  purgation  by  saline  laxatives  will  aid  wonderfully  in 
the  abortive  treatment. 

The  following  i)rescription  has  prov<»d  very  successful  at  the  onset,  if 
the  patient  is  suffering  from  a  nasal  complication: 
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1^     Alumiiiis  sulphutis 

Bismuth  siibearl). 

]*iilv.    cninjihornc    fiA  ffr.  xx 

Morjdiiiup  Biiljihatis   jjr.   ii 

M.  Ft.  rliart  X<i.  xx. 
Sijr. : — IiisufTlato  onv  powdiT  in  each  nos- 
tril after  I'lcarin^  tlu»  ndst*. 

If  the  attack  has  already  (leveh)peil,  relief  ean  be  obtained  in  nearly  all 
eases  by  adininisteriii^if  two  miiiinis  of  tincture  of  belladonna  every  hour 
until  six  doses  are  jriven,  after  whieh  follow  with  one  drop  every  three  hours 
until  the  physiolojjieal  efTeet  of  the  druj?  is  manifested.  Full  doses  of  cam- 
phor are  also  of  value.  Si)rayinfr  the  nares  with  a  20  per  cent  solution  of 
proeain  with  If), ()()()  solution  of  adrenalin  hydroehlorid,  or  a  5  i)er  cent  solu- 
tion of  eoeain  hydroehlorid,  and  the  same  pereentage  of  adrenalin  hydro- 
ehlorid,  as  above,  jjriven  with  eaution,  will  in  many  eases  j?ive  relief.  The  nasal 
eavity  should,  at  all  times  be  kei>t  elean  with  an  etSeient  alkaline  solution,  such 
as  Dobell  \s. 

ROUTES  OF  ENTERING  THE  MAXILLARY  SINUS  FOR  SURGICAL 

TREATMENT 


2.  The  extranasal  rout<'.     I 


1.  The  intranasal  route. 

1.  Throufrh  antero-lateral  wall  of  antrum. 

2.  Throujrh  alveolar  process. 

The  selection  of  tin'  method  of  surfjical  i)rocedure  depends  upon  three 
factors: 

1.  The  ease  in  an  acute  state. 

2.  The  case  which  is  clironic. 

'\.  The  extent  and  involvement  of  the  tissues. 

Not  only  does  tin*  seh'ction  of  the  surp:ical  i)rocedure  depend  upon  the 
three  factors  named  above,  but  we  may  also  add  that  the  ability  of  the  op- 
erator has  a  jrrcat  deal  to  do  with  the  st^lcction  of  the  operation,  lie  should 
not  attemi)t  one  of  the  oi)erati(»ns  wliich  demands  considerable  incisinj?  of  the 
tissues  unless  he  thorou^Mily  understands  th<»  anatomy  (»f  the  tissues  involved, 
and  the  surgical  and  blockinjj:  technic.  If  the  case  is  chronic  and  has  been  dis- 
charjrin^  j)us  for  a  considerable*  time,  there  will  probably  be  considerable  in- 
volvement of  the  bone  and  soft  structures,  which  would  need  to  be  removed, 
and  the  m<*re  insertion  of  a  trocar  by  the  intranasal  route  and  treatment  in- 
stituted in  this  manner  Avould  i)rove  of  little  or  no  value.  One  of  the  more 
radical  operations  should  be  performed  for  piM'nmnent  relief.  If  the  opera- 
tor is  not  thoroujrhly  familiar  with  the  technic  of  performing  one  of  the 
o])erations,  referred  to  later,  the  case  should  b(»  referred  to  an  oral  surgeon 
for  treatment. 

LOCATION  FOR  OPERATION 

1.  Perforatinji:  the  antrum  throujrh  the  nasal  cavity. 

2.  Entering?  the  antrum  throujrh  the  cuspid  fossa. 
\l.  Operating  through  the  alveolar  process. 
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One  of  these  three  locations  is  selected  for  entering  the  maxillary  sinus, 
and  the  chronicity  of  the  process  has  a  great  deal  to  do  with  the  selection 
of  the  operation.  It  is  always  good  practice  to  employ  the  simplest  and  most 
eflfective  method. 

There  has  been  considerable  discussion  among  specialists  as  to  whether 
the  maxillary  sinus  should  be  opened  through  the  alveolus  by  the  intraoral 
route,  or  whether  the  more  modern  methods  should  be  employed.  All  three 
routes  of  entering  the  sinus  have  their  objections.  It  should  be  definitely 
determined,  if  possible,  whether  the  infection  is  of  dental  origin  and,  if  this 
is  found  to  be  the  cause,  it  must  be  remedied.  This  is  the  first  stage  in  the  pro- 
gram of  relief.  If  later  it  is  found  that  other  surgical  procedure  is  indicated, 
it  may  be  done  to  meet  the  needs  of  the  particular  case  in  hand. 

The  principal  objections  to  the  intraoral  route  of  opening  through  the 
alveolar  process  are : 

1.  In  some  instances  it  is  necessary  to  sacrifice  a  sound  tooth. 

2.  The  possibility  of  contamination  from  the  secretions  of  the  oral  cavity, 
carious  teeth,  infected  tonsils,  and  food  taken  into  the  mouth. 

3.  The  discharge  of  pus  from  the  antrum  into  the  mouth  adds  a  great 
deal  to  the  discomfort  of  the  patient. 

4.  The  toxicity  which  may  arise  as  a  result  of  the  patient  swallowing  pus 
may  have  a  general  toxic  action. 

5.  In  many  instances,  if  a  large  opening  is  made  through  the  alveolar 
process,  it  tends  to  remain  patent  for  a  considerable  time,  due  to  the  slow 
regenerative  powers  of  the  tissues  in  that  region,  which  will  add  to  the  possi- 
bility of  reinfection. 

G.  By  the  alveolar  o[)cration,  if  only  a  small  opening  is  made,  some  difficulty 
may  be  experienced  in  keeping  the  artificial  opening  patent  on  account  of 
the  coagulated  blood,  pus,  etc.,  and  not  allow  drainage.  However,  this  may 
be  an  advantage. 

The  objections  to  the  nasal  route  are: 

1.  The  operator  may  experience  difficulty  in  reaching  the  antrum  by  the 
nasal  route. 

2.  Reinfection  from  the  nasal  cavity  may  take  place.  The  nasal  secre- 
tions, and  dust  which  is  inhaled  may  cause  reinfection,  and  if  a  permanent 
opening  is  made  it  nuiy  be  a  continual  source  of  annoyance  and  care  to  the 
patient. 

3.  It  is  impo.ssible  in  some  cases  to  reach  the  lower  point  of  the  antrum  so 
the  pus  will  drain  without  the  possibility  of  subsecjuent  inflammation  or  severe 
hemorrhage. 

The  objections  to  the  cuspid  fossa  route  are : 

1.  The  incising  of  the  tissues  covering  the  cuspid  fossa,  and  the  removal 
of  the  anterior  wall  of  the  antrum  is  more  radical  than  when  the  operation  is 
l)erformed  through  the  alveolar  process.  This  in  many  cases  must  be  supple- 
mented by  at  least  a  small  opening  through  the  nasoantral  wall  for  drainage" 
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2.  Ohtaiiiinsr  fn-o  arrj-ss  to  th«'  lavity  of  the  antrum  for  thomuph  after- 
tn-atiii«Mit  raiiiiot  !»♦•  a«M«onipH>liiMl  as  easily  as  in  the  ease  by  the  intraoral 
(tr  intranasal  rout**.  Kiit**riiitr  the  ravity  for  thr»roiiirh  postoperative  treat- 
iiirntN  whrn-  tlu-n*  jia<  l)»'t'n  roii^iitlfrabh*  inv<»lvenii"nt  <»f  bniie  aiul  other  tis- 
sue's is  a<lva!itairrou>  and  if  this  routf  is  s»*l«*i'tiMl  it  may  hv  iieeessary  to  leave 
an  ojM'nintr  ami  pack  th«'  >ani«*  with  iodoform  or  icdizrd  <rauz«'.  In  some  eases, 
ho\vi*vi*r.  tlw  incision  is  <'h  si  «1  with  sutnrfs  at  th«»  tim^'  of  ojieratioii. 

METHODS  OF  ENTEBINO  THE  MAXILLARY  SINUS  BY  THE  INTBA- 

NASAL  BOUTE 

1.  runfturinj:  th«'  nasal  wall  throujrh  th«*  ant«*ri<»r  porti<»n  of  the  inferior 
m<*atus  witli  a  trocar. 

2.  HrsiM'tion  of  a  jMirtion  of  the  nasal  wall  throujjh  the  inferior  meatus, 
o.  Canfields  m«*thod. 

TECHNIC  OF  PBODUCINO  LOCAL  ANESTHESIA  FOB  INTRANASAL 
METHOD  OF  ENTEBINO  MAXILLABY  SINUS 

licfon*  opcratin^r  on  tin*  antrum  ot  IIi«rhmon'.  whether  with  a  trocar  or 
rcmovinjr  a  part  of  tin*  nasoantral  wall,  care  must  he  taken  to  anestheti.-'.e 
tin*  tissues  of  tlie  operative  icjrion.  Som<»  operators  atlvise  api>lyinjr  eoeain 
erystals  direct  to  the  mucosa  in  the  operative  re;^non  with  an  applieator 
moistened  with  I  KHH)  s(dution  (if  adrenalin.  Others  advise  the  em])Ioynieiit 
of  a  10  j)er  eent  cocain  solution  with  adrenalin,  the  same  hein^  applied  hy 
direct  ai)pii<'ation  to  the  muc(»sa.  Tin*  use  of  cocain  is  not  advised  beeause 
we  have  at  our  disposal  today  several  loeal  anesthetie  a«rents  that  are  h*ss 
toxij',  with  which  ex<*e||ent  anesthesia  can  he  obtained.  Proeain  erystals. 
instead  of  <*ocain.  may  be  em|»b»yed,  usjiij^  the  same  technie  as  described,  or 
the  followinj;  mixture  is  employed  and  advised  by  tin'  writer: 
H      IMifimlis  (irjiins   1 

iVoc.'iilUC     plllvtS  (rl'Mins    ."» 

Aijiin  (Irst.  .Mils     .".(t 

.Mi-f.  Adil  our  iiiiniiii.  1/1  imn  sol.  ;»ilr«n:iliii 
jMT  mil.  :»t  time  ttf  npplviii;:. 

Si;^. :  A|»|ily  t<»  iiun'os.'t  with  ^:iii/.o  pack, 
l('a\iii^  it   ill  posit ifiii  f<tr  ten  iniiuitcs. 

After  the  «;auze  paek  has  been  left  in  i)osition  for  ten  minutes,  it  is  re- 
moved, and  2  c.c.  of  a  two  jxm*  eent  proeain  supra  renin  KinjrtM*  solution  is  in- 
jecteil  beneath  the  nnn'ous  membrane  and  jxM'iosteum  coverinjj  the  inferitn* 
?Meatus.  Only  one  insertion  of  the  nee<lle  is  necessary  in  most  eases.  The 
iieedb'  em|)l(>yed  de|)en<ls  ui)on  how  far  it  is  to  be  inserted  posteriorly  be- 
neath the  mueous  membrane  cov<»rin<:  the  nasoantral  wall.  A  needle  from 
:{()  to  ')()  mm.  in  lenjjrth,  24  «raii«re  iridioplntinum.  is  employed.  The  nasal  sj>ee- 
ulum  is  used  while  makinjr  this  in.j«'etion. 

The  amount  (»r  area  of  anesthesia  depends  ujxui  the  nature  and  extent 
of  the  (»|)eration.  If  the  operation  is  for  puneturinjr  the  antrum  through  the 
njisoantral  wall  and  located  at  the  anterior  inferior  i)ortion  of  the  inferior 
m(»atus,  the  troear  or  hollow  needle  is  employed.     (See  Figs.  483  and  484.) 
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It  is  then  only  necessary  to  anesthetize  the  mucous  membrane  and  thin  bone 
separating  the  antrum  from  the  nasal  cavity  to  a  point  midway  between  the 
anterior  and  posterior  boundary  of  the  inferior  meatus.  The  mucous  mem- 
brane and  bone,  composing  the  anterior  half  of  the  inferior  meatus,  are  anes- 
thetized. In  case  the  more  radical  operations  are  employed  for  entering  the 
antrum,  such  as  the  simple  resection,  that  is,  the  removal  of  a  part  of  the 
wall  of  the  inferior  meatus,  or  the  entering  of  the  sinus  through  both  the  inferior 
and  middle  meatus,  a  much  more  extensive  anesthesia  must  be  produced  than 
for  entering  the  sinus  with  the  trocar  or  hollow  needle.  It  would  then  be 
essential  to  use  the  tampon  freely,  and  it  should  be  packed  into  the  nasal 
cavity,  allowing  it  to  thoroughly  cover  the  mucous  membrane  which  is  to  be 
involved  in  the  operation.  The  packing  is  placed  far  enough  posteriorly  to 
anesthetize  the  sensory  nerves  which  enter  the  nuicous  membrane  posterior 
to  the  nasal  cavity.  If  the  Canfield  type  of  operation  is  selected,  it  is  neces- 
sary to  anesthetize  a  greater  amount  of  tissue  than  in  any  other  of  the  above 
named  operations,  because  the  Canfield  method  involves  more  tissue,  not  only 
in  the  nasal  cavity,  but  on  the  anterior  surface  of  the  superior  maxillary 
bone.  In  addition  to  the  nasal  tampon  saturated  with  the  anesthetic  solu- 
tion and  left  in  place  for  at  least  ten  minutes,  the  author  advises  the  block- 
ing of  the  second  division  of  the  fifth  nerve  by  intraoral  method.  (See  page 
380  for  technic.)  If  the  proper  amount  of  adrenalin  is  contained  in  the  anes- 
thetizing solution,  anesthesia  will  be  maintained  throughout  the  operation 
unless  the  operator  is  very  slow  in  completing  his  work.  The  author  em- 
ploys a  solution  containing  1  1(500  or  1  3200  of  a  grain  of  sui)rarenin  or  ad« 
renalin  per  mil,  and  V-'j  grain  procain  per  mil  with  Kinger  constituents.  (See 
pag(»  258.) 

AVhen  the  correct  (|uantity  is  injected,  as  given  under  the  blocking  of 
the  second  division  of  the  fifth  nerve,  profound  anesthesia  will  be  maintained 
forty-five  minutes  in  the  average  case,  which  in  most  instances  is  more  than 
ami)le  time  for  anti'um  operations  of  this  character.  I'nless  the  right  and 
left  second  divisions  of  the  fifth  nerve  are  blocked,  some  sensation  may  be 
present  in  the  tissues  along  the  nasal  wall,  near  tlie  median  lint*,  and  in  ease  such 
is  present,  reapply  the  tampon  containing  the  anesthetizing  solution  to  the  naso- 
antral  wall  which  blocks  any  of  the  sensory  anastomosing  fibers  on  the  opposite 
side. 

The  injection  the  operator  must  make  to  produce  anesthesia  depends 
upon  the  nature  and  extent  of  the  operation,  and  if  he  has  the  nerve  supply 
definitely  fixed  in  mind,  no  trou])le  should  be  encountered  in  producing  pro- 
found anesthesia  for  any  of  th(»se  operations  upon  the  maxillary  sinus. 

TECHNIC  OF  BLOCKING  FOR  EXTRAORAL  MAXILLARY  SINUS 

OPERATIONS 

It  is  not  difficult  to  l)lock  the  antrum  and  surrounding  tissues  so  the 
sinus  may  b(»  opened,  and  the  bone  curetted  and  treated,  if  necessary.  The  ante- 
rior lateral  walls  of  the  antrum  may  be  anesthetized  in  the  following  ways: 


696  BliOCK   AN'f-STIIKSIA    AND   ALLIKD  SUBJECTS 

1.  ]\y  l)lockiiijr  the  socoiul  division  of  the  fifth  nerve,  by  either  the  extra- 
oral  or  intraoral  method.  (Hloekinj,'  at  this  point  will  anesthetize  practically 
the  entire  jaw.  See  technie  for  additional  injections  under  Resection  of  the 
Superior  Maxilla  in  ('hapt(T  XXX, 

2.  By  inject inj?  the  solution  at  the  infraorbital  foramen,  thereby  bloekin^r 
tlie  anterior  superior  dental  and  terminal  branehes  of  the  infraorbital  nerv^. 
(See  teehnic,  j)afre  4r)9.) 

li'.  By  terminal  circular  method  of  anesthesia. 

The  method  of  local  anesthesia  to  be  employed  depends  upon  the  nature 
and  extent  of  the  patholojrie  condition  of  the  antrum.     The  mere  blocking  of 
the  anterior  and  lateral  surfaee  of  the  antrum  l)y  either  the  infraorbital  nerve 
l)lockinjr  injection  or  hy  tlu*  terminal   m(»thod,  is  in  some  eases   not   sufficient 
to  product*  complete  anesthesia  of  the  sensitive  mucous  membrane  lininjr  the 
antrum,  whieli  may  l)e  in  a  state  of  acute  indannnation.     If  the  pathologic 
process  is  localized,  more  or  less,  or  has  not   involved  the  mucous  membrane 
lininjr  the  antrum,  and  a   larjre   ({uantity  of  solution   is  injected,   it    ivill   in 
most  cases  penetrate*  the  anterior  and  lateral   walls  of  the  antrum   to  anes- 
thetize the  int(»ri<)r  mueous  membrane.     For  such  cas(»s  the  bloekinjir  of  the 
second  division  of  the  fifth  nerv(»  by  the  intracjral   m(»thod  is  recommended. 
This  injection  is  far  more  satisfactory  for  such  cas(»s,  iiuismueh  as  it   blocks 
the  entire  sec(»nd  division  of  the  fifth  nerve  and  does  not  depend  upon  the 
solution  beinjr  difTused  throujrh  the  bony  i)lat(».    The  upper  jaw  is  innervated 
by  the  second  or  maxillary  division  of  the  fifth  nerve,  and  the  blocking:  of  this 
nerve  is  easily  accomplished  when  the  tcchnic  is  understood;  also  anesthesia 
will  b(»  secured  over  a  larire  area  which  j)crmits  oi)eratinj>:  with(»ut  pain  to 
the  patient. 

INTRANASAL  ROUTE  OF  ENTERING  THE  MAXILLARY  SINUS 

Technie  of  Entering  Maxillary  Sinus  by  Puncturing  the  Nasal  Wall.— This 
is  a  simj)le  and  edficient  mctho<l  of  treatiiifj:  a  |)atholo«:ie  condition  of  the  sinus 
and  is  valuable  in  arrivinjr  at  a  diajj^nosis.  11  is  of  value  in  treating  acute 
or  subacute  cases  of  inflammation  and  is  often  sufTiei(»nt  to  cfTect  a  cure 
without  resortin<r  to  tlu'  more  radical  surjrical  ])rocedure.  Clinical  experi- 
ence teaches  that  a  snuill  openinjr  throuj4:h  the  nnicous  memhrane  and  thin 
bone  readily  closes,  whereas  many  times  an  openiuf?  of  larjrer  size  does  not 
close  readily.  The  point  of  j)inicture  is  located  in  the  anterior  part  of  the 
inferior  meatus,  beneath  th(»  inferior  turbinate  bone.  This  area  is  readily 
rea<*hed.  The  bone  separatinjr  the  antnnn  and  nasal  cavity  at  this  point  is 
\ovy  thin.  The  anterior  j)art  of  the  inferior  meatus  is  selected.  Hy  insertinfr 
the  trocar  throujrh  the  inferior  meatus  it  nuikes  the  distance  much  farther  to 
the  orbit;  besides  it  is  at  a  lower  l(»vel,  which  will  aid  in  discov(»rinj?  the  pres- 
ence of  ])us  by  aspiration.  The  pressun*  exerted  should  be  outward  toward 
the  cheek. 
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There  are  several  kinds  of  instruments  employed  for  this  purpose;  the 
three  which  are  the  most  popular  are  the  Mikulicz  curved  trocar,  Fein's 
and  Lichtwitz  s  antrum  needles.  (See  Figs.  482,  483,  and  484.)  The  author 
prefers  the  former  for  the  reason  that  it  has  a  cannula  and  an  extension  which 
can  be  attached  to  a  rubber  bulb,  or  a  Politzer  bag  can  be  connected.  The  tro- 
car is  inserted  in  the  proper  location  and  firm  rotating  pressure  is  exerted 
upon  the  instrument  initil  it  penetrates  the  thin  bony  wall  and  drops  into 
the  antral  cavity.  The  difficulties  encountered  many  times  when  employing 
a  needle  are  that  often  its  lumen  becomes  filled  with  mucus,  pus,  bone,  or 
the  end  may  become  engaged  beneath  the  periosteum.  The  possibility  of  the 
needle  becoming  clogged  is  entirely  eliminated  if  the  trocar  is  employed. 
The  trocar  and  cannula  should  be  properly  curved  so  the  desired  area  can 
be  reached,  and  even  with  a  curve  it  is  necessary  to  hold  the  instrument  across 
the  median  line  on  the  opposite  side  of  operation.  (See  Figs.  486  and  487.) 
After  the  antrum  has  been  entered  the  stylet  is  removed  leaving  the  cannula 
in  position.  The  cannula  may  be  introduced  daily,  after  applying  the  anes- 
thetic pack  for  treatment,  with  little  inconvenience  to  the  i)atient.  In  some 
cases  some  operators  advise  irrigating  the  antrum.  Various  solutions  are 
employed,  such  as  Ringer  solution,  U  per  cent  ('arrel-I)akin  solution,  or  a  Vo 


Fig.   488. —  Wclhclnienski's  antrum   trocar. 

per  cent  solution  ot*  tincture  of  iodin.  If  the  discharge  becomes  fetid,  employ  1 
to  2  j)er  cent  solution  of  phenol,  1  ;5000  solution  bichlorid  of  mercury,  or  V-j  ^^ 
1  l)er  cent  solution  of  permanganate  of  potassium.  It  is  often  difficult  for 
the  operntor  to  decide  whether  to  irrigate  or  not.  In  most  cases  an  operation 
is  preferable,  and  the  trocar  is  ustul  merely  as  an  aid  in  diagnosis.  Dr.  Brophy 
prefers  entering  the  antrum  through  a  small  opening  in  the  cuspid  fossa  in 
preference  to  opening  through  the  nasoantral  wall.  After  the  opening  has 
been  mad(»,  he  inserts  the  small  point  of  a  syringe  making  pressure  through 
the  opening.  The  infected  material  will  be  forced  through  the  ostium  maxil- 
lare  if  not  obstructed  by  inflammation. 

THE  SURGICAL  REMOVAL  OF  A  PORTION  OF  THE  NASOANTRAL 

WALL 

The  credit  for  operating  through  the  nasoantral  wall  belongs  to  Myles, 
and  since  he  introduced  this  to  the  profession  a  number  of  years  ago  it  has  had 
many  advocates  among  the  rhinologists,  but  has  never  been  popular  with  oral  sur- 
geons. A  number  of  instruments  have  been  devised  for  this  operation  which 
enable  tin*  oral  surgeon,  or  eye,  ear,  nose  and  throat  specialist  to  do  the 
operation  with  precisicm  and  ease.  The  technic  for  employing  some  of  these 
instruments  will  be  discussed  later. 
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ENTERING  THE  ANTRUM  THROUGH  THE  ANTRONASAL  WALL  BT 

SIMPLE  RESECTION 

Entorinj;  the  antrum  througrh  the  iiasoaiitral  wall  for  the  treatment  of  dis- 
ease is  practiced  to  a  considerable  extent  by  some  oral  surjreons,  and  eye,  ear, 
nose  and  throat  specialists  with  excellent  results.  The  author  has  previously 
stated  that  in  many  cases  of  infection  of  the  antrum  in  the  acute  or  subacute 
stajre,  results  can  be  obtained  ])y  ])uncturino:  the  antronasal  wall  with  the 
trocar.  If  the  patholoy:ic  condition  does  not  yield  to  treatment  by  the  simple 
puncture,  then  the  operator  must  resort  to  the  more  radical  procedure.  In 
some  cases  the  method  of  simple  resection  of  the  nasal  wall  throuj^h  the  iii- 
f(»rior  meatus  is  selected.  This  method  has  scnue  advantaofes  over  the  other 
routes:  however,  it  ha;  disadvantap:es,  for  in  some  cases  the  openin*^  made  is 
very  slow  in  closing,  and  may  be.  permanent  unless  a  iiap  of  mucous  mem- 
brane and  periosteum  is  made  to  cover  the  oi)enin«;.    The  extent  of  the  opera- 


I-'ig.    4*'().      'J'ilU'v*!*  :iiurum   luirs. 


I'lK.   4V1.     WaK'H'r's  antrum  punch. 


lion  and  the  amount  of  tissue  to  be  removed  will  dei)end  upon  the  extent  of 
the  patholo^'ic  involvement  and  the  condition  of  the  inferior  turbinate.  If  the 
inferior  turbinate  is  lar^re  or  extends  down  over  the  inferi(»r  meatus,  or  if 
the  inferior  meatus  is  exce|)tionally  snmll,  it  is  advisable,  in  addition  to 
makin«r  an  opeiiin;:  tlirou^di  the  antronasal  wall,  to  first  remove  a  small  portion 
of  the  inferior  turbinate  bom*.  In  case  a  portion  of  the  inferior  turbinate  is  not 
removed,  if  it  is  unusually  lar«re,  and  tin'  antrum  is  entered,  in  all  j)robability  it 
will  not  allow  fi-ee  draina<re,  thus  ie({uirinjr  a  second  o|>eration  for  the  removal 
of  the  inferior  turbinate.  Hence  a  careful  (examination  of  this  bony  process 
should  be  made,  and  tlie  op(»rator  must  determine  wheth(*r  or  not  it  should  be 
removed  prior  to  enterin^^  the  antrum  throu^di  the  inferior  meatus. 
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The  first  step  in  enterinir  the  antrum  is  to  spray  the  nasal  cavity  with 
an  antisej)tie  solution,  and  then  produee  eoniph»te  anesthesia  of  the  part.  The 
next  step  is  to  enter  the  antrum  with  a  sharp  instrument,  sneh  as  that  designed 
by  AVelhelmenski.  (See  Fijr.  48S.)  Or,  instead  of  usiuf^  one  of  these  sharp 
instruments,  a  hirjre  eun^ttinjr  hur,  as  illustrated  in  Kifj.  489,  is  placed  in 


Fijj.  49J.     Sjiii's'  antrum  punch. 

th(»  eleeti'ie  enjrine  and  is  advanced  throujrh  tlie  anterior  inferior  portion  of 
tlie  nasoantral  wall  of  the  inferior  meatus.  If  the  Welhelmenski  instrument 
is  employed,  the  next  stej)  in  the  teehnie  is  to  emph)y  a  hirge  bur  which  is 
controlled  and  rotated  by  the  hand.  This  lar«?e  bur  (see  Fij^.  400)  is  placed 
in  the  openiii«r  whieli  has  b(»en  unido  by  the  i)revious  instrument,  thereby  en- 


FtK    -l''^-  -  Wrll.s'   triicar  cannula    rasp    f'»r   inlaiKini;  ai'Citurt-   in   the   nasoantral    wall. 


larj^nnjr  the  (»j)enin«r.  This  hand  bur  will  be  found  very  eflieient,  and  the 
o])erator  can  takt^  his  tinu^  in  enlarjrin^^  the  ojxMiiiijif,  and  not  eaust*  any  dam- 
ajjre  to  the  adjacent  tissm*.  lie  should,  however,  at  all  times,  have  perfect 
control  over  the  instrument.  Instead  of  emi)loyintr  the  hand  bur  for  enlarg- 
ing the  oi)ening,  other  instruments  that  will  be  found  of  exceptional  value 
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are  the  Wagner's  antrum  punch  (see  Fig.  491)  and  Spies  antrum  punch.    (See 
Fig.  492.) 

Another  efficient  instrument  is  the  Wells  trocar-cannula  rasp.  (See  Fig. 
493.)  After  this  instrument  has  been  extended  through  the  nasoantral  wall, 
the  obturator  is  removed  and  the  rasp  is  employed  to  remove  the  bone. 
This  instrument  is  very  efficient,  and  the  operator  should  consider  it  a  very 
essential  adjunct  to  his  armamentarium. 

Good  technic  can  be  carried  out  by  the  use  of  hand  instruments,  but  since 
the  advent  of  the  electric  engine  and  the  improved  electric  hand  piece,  it  has 
somewhat  revolutionized  the  technic  for  bone  work. 

With  the  electric  engine  (see  Fig.  489),  when  equipped  with  the  Halle 
hand   piece   and   with    the   proper   Imrs,   excellent    results   can   be   obtained. 


rig.    494.- -Surgical    burs. 


^luch  care  should  be  used  in  the  control  of  the  bur  not  to  engage  and  mutilate 
tlie  tissues.  Th(»  operator  must  be  very  careful  in  the  use  of  the  electric  engine, 
as  he  can  do  considerable  damage  to  the  adjacent  tissue,  and  great  emphasis 
should  b<>  laid  upon  this  fact.  The  advantage  of  using  the  llalle  hand  piece 
is  that  it  is  (M[uipped  with  the  trigger  arrangement  (see  Fig.  489)  and  the  bur 
does  not  rotate  unless  the  trigger  is  pulled  back  pistol  fashion.  The  operator 
should  e(|uip  liimselt'  with  a  number  of  burs  (see  Fig.  494)  of  various  sizes  and 
shapes  which  will  enable  him  to  reach  various  places  while  operating. 

Fig.  495  shows  a  median  section  illustrating  the  Wagner  forceps  in  posi- 
tion. This  instrumcMit  is  used  after  the  electric  ur  hand  bur.  In  case  the 
inferior  turbinate  bone  is  large  and  extends  downward  over  the  inferior  meatus 


the  autorior  portion  t*ati  hp  easily  frartiiretl  and  turiii'd  inwanl  and  iipwanl. 
thus  exposinfJT  Ibo  inferior  meatus,  so  tliis  area  can  l>e  readily  reached  by  the 
ins!  in  men  t  fnv  enterintr  the  sinus,  and  after  the  siinis  has  been  entered,  the 
anterior  partinii  nf  the  interior  hirliinate  iKiiit',  !(i]jeiher  with  its  mucous  mem- 
lirane,  <*an  be  restored  to  its  normal  posit ioiL  The  operator  iniist  exereise  good 
jnd^nnent  in  deeiiliiitr  whether  it  is  letter  to  opeiate  npon  llie  inferior  turbinate 
bone  in  this  manner,  or  whether  to  attempt  eiiterin*r  the  maxillary  sinus  in  the 
restrieted  area.  Instead  of  employiiij?  the  various  [luneh  ioreeps  for  enlarisring 
the  small  oritj:inal  opening,  VaiTs  saws  ean  he  utilized  to  exeellent  advantage  for 
this  purpose.     (8ee  Fig.  4t)6.) 

Vail's  Operation, — Vail's  operatimi  is  ecnisidered  by  many  to  he  an  in- 
jzeuious  anci  jiraetieal  method  for  reseeting  the  nasoantral  walh  VaiPs  saw  is 
not  Hat,  but  eurveci,  and  when  introduced  into  the  antrum  through  the  naso- 


Fig»  495. — OjjciiiTii!  Oit   inax,liar>    s.nus   wtili    Wagner'*  punch  lorcej>s.      (T.oeb,) 


antral  walh  in  an  oblicpie  position,  it  will  make  a  round  or  oval  iueision,  aud 
by  so  doin*^  will  remove  a  pm-tion  of  tlu'  bone.  It  is  necessary,  not  only  to 
produce  anesthesia  t>f  the  nnieons  membrane  and  inferitu*  meatus,  but  of  the 
inferior  turbinate  arul  middle  meatus  beeaust*  !he  incision  made  by  the  Vail 
saw  extemls  tliroug:h  the  inferifu*  turbinate  boiu\  (t^ee  Figs.  497  and  498.  > 
The  anterior  portion  of  the  inferior  lurbinate  bone  can  he  removed  by  biting 
forceps,  scissors,  or  swivel  knife.  The  \'ail  operation  consists  of  first  punc- 
turiniLT  the  iiasoantral  wall  at  a  point  anterior  wthI  inferior  to  the  anterior 
IHution  of  t!K'  inferior  meatus  with  a  sharp  instrument,  such  as  the  Welhel- 
Hienski  trocar  or  a  bur.     After  this  initial  opening  has  been  made,  the  next 
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step  is  to  introduce  the  Vail  saw.  The  saw  should  be  held  in  an  oblique 
position  (see  Fig.  497)  and  an  oval  or  circular  incision  made.  The  diameter 
of  the  opening  can  be  made  in  accordance  with  the  operator's  wishes,  as  the 
tissue  is  very  thin  at  this  point.  However,  care  should  be  exercised  not  to 
make  the  opening  too  small,  as  in  many  instances  its  diameter,  if  not  of  suffi- 
cient size,  will  tend  to  close  and  free  drainage  will  not  be  established. 

The  operator  should  carefully  outline  the  field  of  operation  before  making 
his  incision.  After  the  anterior  portion  of  the  inferior  turbinate  bone  has  been 
removed,  as  illustrated  in  Fig.  498,  it  will  be  noted  that  the  upper  portion  of  the 
flap  is  bounded  by  the  upper  portion  of  the  inferior  turbinate  bone,  while  the 
pedicle  is  located  on  the  lower  side.  (See  Fig.  497.)  A  periosteal  elevator  such 
as  shown  in  Figs.  163  and  171  is  inserted  beneath  the  mucoperiosteal  flap  at  its 
anterior  edge,  and  gently  extended  backward  and  upward,  separating  the  peri- 
osteum and  mucous  membrane  from  the  thin  nascantral  wall.  The  flap  is  turned 
downward  as  is  seen  in  Fig.  497.  After  the  mucoperiosteal  flap  has  been  treated 
thus  far,  the  Vail  saw  is  inserted  through  the  small  opening  which  is  seen  in 
Fig.  497,  and  a  circular  piece  of  bone  is  removed,  the  operator  being  very  careful 
not  to  cause  laceration  of  the  pedicle  attached  to  the  flap.    The  antrum  is  exam- 


I'Mj?.    49g.-  -\'air«»   saws    for   entering   maxillary    sinus. 


ined  and  curetted,  and  the  flap  is  either  turned  outward  over  the  floor  of  the 
antrum  or  is  left  in  position  to  be  used  later  to  close  the  opening. 

It  may  be  advisable  in  some  cases  to  pack  the  antrum  with  iodoform  or 
iodized  gauze,  care  being  taken  to  see  that  the  gauze  is  packed  loosely.  The 
gauze  should  be  removed  the  day  following  the  operation  and  replaced  w^th 
fresh,  which  should  be  removed  in  forty-eight  hours.  The  placing  of  iodoform 
gauze  in  the  antrum  should  be  continued  for  two  or  three  days  or  longer  if, 
in  the  judgment  of  the  operator,  it  is  necessary.  The  patient  should  be  asked 
to  return  every  other  day,  and  a  careful  examination  should  be  made  of  the 
mucous  membrane  to  see  whether  or  not  granulation  tissue  is  forming,  and 
in  case  it  is,  it  should  be  promptly  treated  by  the  application  of  an  efficient 
caustic,  such  as  silver  nitrate,  or  dehydrated  chromic  acid  crystals.  Upon 
examination  (»f  the  antrum  with  the  illuminating  lamp  (see  P'ig.  499),  if  it  is 
found  that  granulations  are  present;  in  addition  to  using  an  efficient  caustic, 
the  antrum  may  be  irrigated  with  a  V-i  P^r  ^^*i^t  Carrel- 1 )akin  solution,  or  a 
Ringer  solution  if  pus  is  present.  The  opi^rator  should  remember  that  if 
the  opening  through  the  nasoantral  wall  is  small,  ample  drainage  may  not 
be  s(»cured,  and  it  may  be  advisable  to  insert  a  gauze  drain  or  leave  a  small 
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I'lK-    *''/".      (  >i"  "''iJ^    >«<t"   il"    .'iiitiinii    with   X'aiTs  ion\«x   •^aw.      A   nmr<i;is  iiuinhrano   llap   is  rc»ectr<l  frnrn 
tli(     ii;i><>;iiitral    wall.      <  U(  t<>uvlii-(t    at(«  r    HalliMiKcr.) 


l''ik'.  1"'^  \  ail  ^  iii'i  i.iii>'ii  ut.  llu  aiitiimi.  Tin-  iKiKiiKiit  of  tlio  tuibimtc  rxtt-ndtiiK  "Vrr  the 
iia«.il  ainniui  slut.il'l  li«  k.ukvkI  with  hitiiiK  foirips  or  icin«>v«.<l  l)y  u-c  of  Vails  saws.  ( Kctoiichcd  afttr 
l5alI«-iiKtr.; 
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l)orti()n  of  the  iodoform  jrauze  extendin«j  through  the  openiiifj:  into  the  nasal 
cavity. 

SURGERY  OF  THE  ANTRUM  BT  OPERATING  THROUGH  THE  MIDDLE 

AND  INFERIOR  MEATUS 

As  a  rule,  the  Vail  method  of  operatinjs:  not  only  includes  the  bone  forming 
the  anterior  portion  of  the  inferior  meatus,  but  involves  a  small  portion  of  the 
nasoantral  wall  of  the  middle  meatus.  The  writer  has  classified  the  Vail  opera- 
tion with  those  of  entering  the  maxillary  sinus  through  the  inferior  meatus. 


V'\ii.    t'''^      Tr;msilluniiiiatinK   lamp.      (DtsiK'tud   by    W.   J.    CanuTon.) 

There  arc  a  numln'r  ot  methods  for  ('nt<»ring  the  ant  nun  which  involve  the  naso- 
antral wall  lo<*at(»d  in  the  n»gion  of  the  inf<*rior  and  middle  meatus,  but  the 
author  will  not  attempt  to  discuss  or  give  the  technic  of  all  the  various  methods, 
Imt  will  confine  himself  to  the  Canfield,  Canfield-Iiallenger,  and  Dahmer  methods. 
Since  so  many  methods  of  oi)erating  have  been  ])resented  to  the  profes- 
sion, and  the  oj)erative  technic  has  undergone  such  a  revolution  within  recent 
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years,  it  is  extremely  difficult  to  ascertain  to  whom  the  various    points  of 
technie  should  be  credited. 

The  technie  of  the  different  methods  coming  under  this  heading,  as  pre- 
viously enumerated,  will  be  given  as  clearly  as  possible,  and  any  one  of  these 
methods  should  be  selected  only  in  cases  where  the  examination  and  history  reveal 
a  chronic  condition  of  lonrj  standing  and  where  the  operator  is  confident  thai 
some  of  the  simphr  methods  will  not  suffice,  such  as  operating  through  the  an- 
terior wall  of  the  antrum  or  by  way  of  the  alveolar  process. 

Canfleld's  Operation. — C'anfield  deserves  the  credit  for  first  presenting  the 
technie  of  operating  upon  the  antrum  by  entering  the  anterior  angle  of  the 
apertura  piriformis.  This  method  consists  of  removing  the  bone  of  the  an- 
terior inferior  wall  of  the  antrum,  and  then  elevating  the  mucoperiosteum 


Fig.    500. — Canfield's  operation.      Incision.      (I.ofb.) 

situated  on  the  median  side  of  the  inferior  turbinate  bone.  The  wall  betwt»en 
the  nasal  cavity  and  the  antrum  is  resected,  leaving  a  flap  of  mucoperios- 
teum which  is  used  at  the  conclusion  of  the  ojieration  to  cover  the  floor  of  the 
antrum.  The  mucoperiost(nim,  which  is  situated  on  the  lateral  aspect  of  the 
inferior  turbinate  bone,  is  also  elevated,  facilitating  an  increase  in  the  size 
of  the  flap  and  aids  materially  in  securing  sufficient  tissue  to  cover  the  floor 
of  the  antrum.  This  method  of  operating  will,  undoubtedly,  seem  difficult  to 
the  reader,  but  when  he  has  s(»en  the  operation  performed  the  technie  will  appear 
very  simple.  It  must  be  borne  in  mind  that  any  operation,  however  simple. 
is  difficult  if  the  oi)erator  does  not  understand  the  technie  of  performing  it. 
A  feature  worthy  of  mention  with  the  Canfleld  method  of  operating  is  that  a 
direct  view  of  the  sinus  can  be  obtaincMl  through  the  nasal  aperture,  and  a  more 
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thorou«:h  eurettement  and  treatment  can  be  employed  than  by  some  other  method, 
which  makes  it  impossible  to  have  snch  free  access  to  the  tissue  located  within 
the  sinus. 

Block  anesthesia  is  easily  accomplished  in  this  operation,  as  in  all  others, 
if  the  operator  makes  the  proper  injections.  After  anesthesia  is  produced 
and  the  operation  is  started,  if  it  is  found  there  is  considerable  hemorrhage 
or  oozing,  a  gauze  or  cotton  pack  saturated  in  1/3,000  solution  of  adrenalin 
hydrochlorid  is  packed  in  contact  with  the  tissue.  If  the  operator  has  em- 
l)loyed  terminal  anesthesia,  in  most  cases  it  is  not  necessary  to  apply  a 
pack  containing  the  adrenalin  hydrochlorid  in  order  to  produce  ischemia,  in 
view  of  the  fact  that  the  local  anesthetic  solution  containing  the  adrenalin 


Fijf.   501.     (.'aiifirlil's  optTation.      KlivatitiK  the  periosti-um  and   <ioft   parts  from   the   facial   surface   and   from 
the  nasal  wall  of  the  maxillary  sinus.      (I«oeh.) 


preparation  has  been  injected  into  the  tissue  near  the  area  of  operation.  Be- 
sides the  pa<*k  containing  the  adrenalin  hydrochlorid  has  been  placed  in  con- 
tact with  the  mucous  membrane  covering  the  nasal  side  of  the  nasoantral 
wall  and  left  in  position  for  ten  minutes,  which  will  produce  ischemia  of  the 
part.  If  the  deep  nerve  blocking  injections  are  employed,  such  as  the  second 
division  by  the  intraoral  route,  it  may  become  necessary  to  use  the  adrenalin 
|)ack  to  i)r()duce  and  maintain  an  area  of  ischemia  at  the  site  of  operation. 
Th(»  operator  should  be  positive  that  he  has  secured  complete  anesthesia  be- 
fore he  attempts  to  operate,  not  only  with  this  method,  but  any  other  method, 
Tf  at  any  time  during  the  oj)erati()n  he  should  notice  that  the  patient  is  conscious 
of  any  i)ain,  he  should  immediately  stop  and  not  proceed  until  complete  anes- 
thesia is  secured.    After  complete  anesthesia  has  been  secured,  the  next  step 
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is  to  make  the  initial  incision,  located  one  centimeter  anterior  to  the  inferior 
turbinate  bone.  A  clean-cut  incision  shouM  he  nia«.le  throufirh  all  the  tissues 
covering  thf*  anterior  inferior  angle  of  the  anterior  nares.  t  See  Vig.  500.) 
Following  the  incision,  the  mucoj>eriosteum  is  elevated:  the  periosteal  elevator 
is  inserted  in  the  incison.  and  it  is  forerd  laterally  between  the  periosteum  and 
the  bone  forming  th**  anterior  surface  of  the  antrum,  extending  laterally  to 
the  incision,     i  See  P'ig.  501.- 

f  *are  should  be  taken  not  to  traumatize  the  tissues  while  usiii$r  the  perios- 
teal elevatrir.  After  a  considerable  amount  of  the  mucous  membrane  and 
periosteum  is  separated  from  the  bone  around  the  point  of  incision,  the  next 
step  is  to  gently  carry  the  periosteal  elevator  backward  and  separate  the  mueo- 
periosteum  from  the  nasoantral  wall  along  the  inferior  meatus.  After  the 
mucoperiosteum  has  been  treated  thus  far.  the  next  step  in  the  teehnie  is  to 
enter  the  «ntrum  by  removing  the  anterior  inferior  angle  forming  the  nasal 


Fijf.    50-'.-  Ilonf    rtniovcd    iii    tlit-   CanhtM    oi.cration.       n««»cl>."> 

aperture.  This  1)0ih\  which  forms  the  nporlura  piriformis,  is  very  dense, 
therefore  yields  with  great  difficulty,  and  the  operator  can  either  remove  it 
with  the  electric  engine  with  the  proper  shaped  bur,  or  with  a  trephine  or 
chisel.  The  opening  should  be  extended  laterally  along  the  bone  which  forms 
the  anterior  wall  of  the  antrum  to  allow  a  thorough  view  of  the  sinus.  By 
extending  the  incision  or  opening  in  the  bone  laterally  on  the  anterior  surface 
of  the  maxilla,  it  enables  the  operator  to  carry  out  a  more  efficient  postopera- 
tive treatment.  (See  Figs.  502  and  503.)  After  the  sinus  has  been  entered  on 
the  anterior  surface,  the  next  step  is  to  remove  a  portion  of  the  thin  bone 
which  separates  the  sinus  from  the  nasal  cavity.  This  is  easily  accomplished 
by  the  use  of  the  electric  hand  j)iece  with  bur,  biting  forceps,  or  chisel.  This 
bony  wall  is  nMiioved  back  to  an  extent  at  least  midway  of  the  antronasal 
wall,  but  in  some  cas(»s  it  is  better  to  go  even  farther  posteriorly  than  this 
location.     In  removing  the  bone  which  se|)arates  the  antrum  from  the  nasal 
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cavity,  whether  it  is  being  done  by  the  use  of  dental  burs,  forceps  or  a 
chisel,  care  must  be  taken  not  to  injure  the  delicate  nasal  mucosa  which  is 
to  be  utilized  to  good  advantage  later.  The  next  step  in  the  technic  is  to 
give  the  interior  of  the  antrum  a  thorough  examination,  and,  if  deemed  neces- 
sary, curettage  is  done. 

Following  the  curettement,  the  nasal  flap  is  carefully  placed  over  the  floor 
of  the  antrum.  (See  P^igs.  503  and  504.)  This  flap  is  now  held  in  position 
by  packing  the  sinus  very  loosely  with  iodoform  gauze.  The  first  gauze  should 
remain  in  position  for  twenty-four  hours,  then  be  removed  and  a  fresh  supply 
placed  in  position.     Excellent  results  are  obtained  in  treating  these  cases  with 


I**ig.  50J.  — Canticld's  operation.      Diagrammatic   illustration  of   using  the   flap   from   the    nasal   wall.      (I.ocb.) 
(.Outer  wall  removed   in  order  to  show  flap.) 

iodized  gauze  following  the  flrst  iodoform  gauze  ])ack.  The  iodized  gauze  is 
prepared  by  submerging  it  in  a  V/o  per  cent  solution  of  tincture  of  iodin,  and 
then  thoroughly  wringing  it  out.  This  is  packed  loosely  into  the  sinus,  care- 
fully covering  the  mucoj)eri()steaI  flap  on  the  second  day  following  the  opera- 
tion. Iodin  is  not  only  an  efficient  antiseptic,  but  stimulates  tissue  repair, 
which  is  very  desirabh*  in  these  cases.  Souk*  operators  advise  the  use  of  a  gauze 
])ack  which  has  been  saturated  in  a  solution  of  the  ctmipound  tincture  of  ben- 
zoin. It  is  always  advisable  for  the  patient  who  has  undergone  the  radical  type 
of  operation,  to  remain  in  the  hospital  for  a  few  days,  or  until  the  operator 
deems  it  advi.sable  for  him  to  go  home. 
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In  most  eases,  if  tlie  p:auze  paek  is  employed,  it  is  ehanjred  in  twenty-four 
hours  aiui  reapplied  as  deemed  neeessary.  If  at  any  time  duriiij?  the  i>ost- 
operativ(»  treatment  the  presenee  of  pus  is  detected,  the  sinus  slioukl  be  irri- 
p:ated  witli  a  weak  solution  of  tineture  of  iodin,  a  ^o  per  cent  Carrel-Dakiii  solu- 
tion or  a  Rinji:er  sohition,  at  a  temperature  of  apj)roximately  105*^  F.  After 
the  patient  is  diseharj^ed  from  th<»  hos])itaK  lie  should  be  askinl  to  return  to  the 
offiee  at  least  every  other  day  for  <»xamiiuition.  It  is  well  to  remember  that 
in  severe  eases  in  whieh  eurettajr*'  was  neeessary  to  renu)ve  ])olypoicl  or  gran- 
ular tissue,  considerable  time  is  taken  for  rej^enerat ion  of  the  tissues,  and  that 
the  newly  formed  membrane  is  of  modified  type,  consist injr  principally  of  fibrous 
tissue  which  nuiy  s<*crete  a  semipurul(»nt  fluid  for  scmie  time.  If  extensive 
curetta«>:e  was  not  necessary,  and  upon  examination  of  the  interior  of  the  antrum 


KiK-   3(14.      raiilicM's  (ipiTatioii   iimhiiUIimI.      (I.<h-I)J 

the  nnu'ous  membrane  was  found  hyj)ercmic  and  edematous,  the  tissues  will  re- 
turn to  normal  in  most  cases  very  (piickly.  In  thosi*  cases  wh(»re  the  mucous 
membrane*  is  not  curetted,  but  is  in  a  swollen,  hypercmic  and  edematous  state, 
many  times  excellent  results  are  obtained  by  flushing  with  one  of  the  above  solu- 
tions. If  the  tissues  are  yieldin<r  to  treatment,  the  mucous  membrane  will  begin 
to  resume  its  normal  color.  ( Fijifs.  50:$  and  504  show  the  Canfield  operation,  the 
antroiuisal  flap,  etc.) 

Canfteld-Ballenger  Operation.-  The  Hallen«rer  method  of  operating  differs 
only  slijrhtly  from  that  which  was  orijrinally  described  by  (^anfield.  Canfield 
first  described  this  method,  but  later  modified  it  by  advising  the  removal 
of  the  anterior  half  of  the  inferior  turbiiuite  bone,  and  extending  the  in- 
cision into  the  tissue  involving  the  middle  meatus.  The  author  does  not 
see  the  necessity  of  extending  the  incision  into  the  tissue  involving  the  middle 
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meatus,  or  the  removal  of  the  anterior  portion  of  the  inferior  turbinate,  only  in 
exceptional  cases.  However,  if  the  inferior  turbinate  bone  is  greatly  enlarged, 
or  is  affected  by  disease,  then  it  is  advisable  to  remove  it.  But  if  the  inferior 
meatus  is  normal  in  size,  in  the  opinion  of  the  writer,  it  is  not  only  unnecessary 
to  remoye  the  bone,  but  it  makes  a  larger  opening  into  the  nasoantral  wall  than 
is  necessary.  The  Canfield  operation  can  be  performed  without  involving  the 
inferior  turbinate  bone  and,  as  previously  stated,  if  conditions  do  not  warrant  it, 
it  is  far  better  not  to  include  the  inferior  turbinate  or  middle  meatus,  as  the 
removal  of  the  nasoantral  wall  in  the  anterior  region  of  the  inferior  meatus 
would  in  most  cases  answer  all  requirements. 

The  first  step  in  the  technic  is  to  distend  the  nares  with  a  nasal  speculum, 
and  then  with  a  scalpel  make  the  incision  one  centimeter  anterior  to  the 
inferior  turbinate.  (See  Figs.  505  and  506.)  By  the  use  of  the  nasal  speculum, 
the  anterior  angle  of  the  nasoantral  wall  is  brought  into  full  view.  The  in- 
cision is  extended  through  all  the  tissues  to  the  bone.  Now  use  a  periosteal  ele- 
vator to  raise  the  mucoperiosteura.  The  incision  should  be  made  over  the  entire 
length  of  the  margin  of  the  piriform  aperture.  When  the  mucous  membrane 
and  periosteum  are  elevated  laterally  and  above  the  point  of  incision,  care  must 
be  taken  not  to  go  too  high,  as  there  is  some  danger  of  injuring  the  branches  of 
the  infraorbital  nerve.  However,  if  the  periosteum  is  carefully  separated  from 
the  bone  covering  the  anterior  wall  of  the  antrum,  little  hesitancy  may  be  felt 
in  this  regard. 

The  next  step  in  the  operation  is  to  open  the  antrum  by  going  through 
the  nasoantral  angle,  which  can  be  easily  accomplished  by  the  chisel  or  dental  en- 
gine and  the  hand  piece  equipped  with  the  proper  burs.  After  a  small  opening 
has  been  made  into  the  antrum  through  the  nasoantral  angle  with  either  the 
chisels  or  burs,  the  Wagner  forcej)s  are  then  employed  to  enlarge  the  opening. 
(See  Fig.  508.)  The  opening  is  extended  laterally  over  the  anterior  surface  of 
the  antrum  to  allow  a  direct  view  of  the  interior  of  the  sinus.  (See  Fig.  507.) 
It  will  be  noted  from  the  illustrations  that  the  initial  incision  was  extended  some- 
what higher  than  the  attachment  of  the  inferior  turbinate  bone.  Care  should  be 
taken  not  to  remove  any  of  the  nasoantral  wall  above  the  attachment  of  the  in- 
ferior turbinate  ])one,  but  it  should  be  removed  below  this  point.  For  thorough 
examination  of  the  interior  of  the  sinus  and  for  postoperative  treatment,  it  is 
only  necessary  to  remove  the  anterior  wall  of  the  antrum  to  an  extent  of  1V> 
em.  laterally  to  the  initial  incision  which  gives  ample  room  to  complete  the  opera- 
tion. The  operator  should  not  remove  any  more  of  the  anterior  wall  of  the 
superior  maxillary  bone  than  is  absolutely  necessary.  After  the  opening  has 
been  made  at  the  nasoantral  angle,  the  next  step  is  to  remove  the  nasoantral 
wall.  It  will  be  found  that  the  most  efficient  ap])lianees  for  removing  the  naso- 
antral wall  ar<»  the  Wagner  forceps,  and  burs.  (See  Figs.  491  and  508.) 
Great  care  should  be  exercised  not  to  remove  the  bone  too  high ;  in  other  words, 
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l'\g.  505, — CanfK-l>l  iSalk-hgtr  oj»cra1ion;  1,  llic 
margin  of  the  ityriform  atfcruirr,  the  itoiiit  of  inci»ioti 
for  rhc  diificld-flallrii^tr  aniruivi   oiicratiDiu 


Fig,  5u<i,  -I  «itiftcltl-Hallef»gcr  ii|»rralicin;  2,  rhc  incision 


Fig.     507, — Caiit>clil  UallcTiKrr    oiK-ratiun;     3,     the  Fir,  >0S.  -Cantlclrl-Halk-tiKtr  u|»cratio«i  4,  ibc  n* 

ua*'«aiitra]  AugW  nmovecf,  llurtby  cxiMjsitig  ihc  cavity        soantraJ  wall  bcmg  severed  with   ibc   Wagner   fotceir*. 
of   tlic  antrum.  uModified  fruin  lUIIcngcrJ 
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not  to  remove  the  bone  which  connects  the  inferior  turbinate  to  the  nasoantral 
wall.  Unless  the  operator  has  had  much  experience  in  operatinji^  in  the  nasal 
cavity  with  burs  in  an  electric  hand  piece,  no  doubt  he  can  remove  the  nasoantral 
wall  beneath  the  attachment  of  the  inferior  turbinate  bone  much  better  with  a 
\Vag:ner  forceps.  These  are  placed  over  the  wall,  and  it  is  bitten  away  to  a  point 
midway  between  the  anterior  and  posterior  surfaces  of  the  inferior  turbinate. 
The  reader  will  note  by  comparinjjr  the  Canfield  and  the  Canfield-Ballen- 
ger  operations  that  Canfield  advises  the  preservation  of  the  mucoperiosteum 
covering  the  bone  situated  in  the  region  of  the  inferior  meatus.  Should  the 
inferior  turbinate  bone  be  removed,  as  advised  by  Canfield,  all  of  the  muco- 


I'iK.   50".      Dalimcr's  mt-ihod  <»f  iisiiiK  a   nasal   flap   for  the   floor  of  tlu*   maxillary   sinus.      (I,oeb.) 

periosteum  is  re1ain<»d  to  be  used  in  the  floor  of  the  antrum,  while  Ballenger 
advises  the  entire  removal  of  not  only  the  bone  in  the  region  of  the  inferior 
meatus,  but  also  the  mucous  membrane  and  periosteum  covering  that  part 
of  the  bone.  The  author  advises  the  retention  of  the  mucous  membrane  and 
periosteum  covering  the  luisoantral  wall.  This  can  be  carefully  placed  in- 
ward over  the  floor  of  the  antrum,  which  is  much  better  than  cutting  it 
away  in  its  entirety.  The  inferior  turbinate  bone  should  also  be  spared, 
unless  the  existing  conditions  absolutely  demand  its  removal.  It  is  a  question 
not  to  be  argued  that,  if  the  inferior  turbinate  bone  can  be  left  in  position 
and  unmolested,  it  is  far  better  to  leave*  it  than  to  remove  it,  because  it 
j)erforms  a  function  in  respiration. 

The   postoj)erative   treatment   is  similar  to  that  already  given   under  the 
Canfield  method. 
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Dahmer's  Operation. — Dahmer*s  method  of  operating  is  somewhat  similar 
to  the  Canfield  or  the  Canfield-Ballenjirer  method,  with  the  exception  that  in 
the  Dahmer  method  the  nasoantral  angle  is  not  involved;  i.  e.,   the  bone  is 
not  removed  on  the  anterior  surface  of  the  superior  maxillary   bone.     The 
operation  is  confined  to  the  nasoantral  wall  in  the  region  of  the  inferior  mea- 
tus.    After  complete  anesthesia  of  the  nasoantral  wall  has   been   secured, 
the  anterior,  half  of  the  inferior  turbinate  bone  is  resected.     An  incision  is 
made  through  the  mucoperiostoum  posteriorly,  superiorly  and  anteriorly,  and 
the  mucoperiosteum  is  then  separated  from  the  bone  with  a  periosteal  elevator, 
the  operator  being  very  careful  not  to  cause  laceration  of  the  pedicle  which  is 
located  posteriorly.    The  flap  of  mucous  membrane  located  in  the  inferior  mea- 
tus is  folded  outward  over  the  antrum  (Fig.  509).  After  this  quadrilateral  piece 
of  mucous  membrane  has  been  carefully  separated  from  the  bone,  the  nasal 
wall  in  this  region  is  perforated  and  removed  with  the  various  instruments 
which  have  been  described  with  the  other  operations.     (See  Fig.  510.)     After 
this  has  been  accomplished,  the  interior  of  the  antrum  is  illuminated  and  exam- 
ined, and  if  the  mucous  membrane  is  found  to  be  granular,  and  polypoid  growths 
are  present,  it  is  treated  by  proper  curettage  and  by  the  use  of  an  efficient  caustic. 
The  nasal  flap  is  carefully  placed  over  the  floor  of  the  antrum  as  far  as  it  will 
extend  and  iodized  or  iodoform  gauze  is  packed  loosely  into  the  sinus  through 
the  nasal  cavity  to  hold  the  flap  in  position.    The  gauze  is  changed  from  day 
to  day,  until  in  the  operator's  judgment,  it  is  no  longer  necessary.     Great  care 
should  be  taken  not  to  displace  the  flap  in  removing  the  gauze.     An  efficient 
instrument  should  be  placed  through  the  nasal  cavity  over  the  flap  thus  hold- 
ing it  down  while  the  gauze  is  being  removed. 

The  postoperative  treatment  is  similar  to  that  already  given  under  the 
Canfield  method. 

POSTOPERATIVE  RESULTS  FOLLOWING  MAXILLARY  SINUS  OPERA- 
TIONS  BY  THE  INTRANASAL  ROUTE 

In  many  eases  good  results  may  be  o])tained  by  operating  upon  the  maxil- 
lary sinus  by  the  intranasal  route,  unless  the  case  is  a  very  obstinate  one,  the 
disease  having  extended  over  a  period  covering  several  yeai*s.  It  should  be 
remembered  that  postoperative  complications  may  occur,  which  are  as  follows: 

1.  If  the  operation  performed  includes  the  nasoantral  angle,  and  a  portion 
of  the  anterior  wall  of  the  antrum,  prolonjrod  anesthesia  may  be  present  in  the 
central  and  lateral  incisor  teeth,  gum  tissue  and  alveolar  process  in  this  region. 
This  is  caused  by  interference  with  the  nerve  supply. 

2.  Following  extensive  curettage  of  the  antral  mucosa,  abundant  poly- 
poid growths  and  granulations  may  occur. 

3.  Following  extensive  curettage  of  the  nasal  mucosa  and  the  regenera- 
tion of  the  modified  mucous  membrane,  which  consists  principally  of  connec- 
tive tissue,  an  extensive  exudate  may  be  produced. 
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4.  The  formation  of  crusts,  caused  by  the  coagulation  of  blood,  accumu- 
lation of  pus  and  exudate,  may  in  some  few  cases  be  present. 

5.  Following  the  operation,  which  involves  considerable  tissue,  there  may  be 
considerable  swelling  and  inflammation.  However,  this  should  be  viewed  in  the 
light  of  tissue  reaction  following  trauma,  and  is  the  natural  inflammatory  process 
which  is  present  in  regeneration.  In  case  extensive  inflammation  and  swelling 
are  present,  the  operator  must  see  his  patient  often  and  irrigate-  the  part,  if 
necessary,  and  see  that  it  is  kept  clean  and  free  from  debris.  If  it  is  impossible 
to  do  this  without  inflicting  pain,  block  or  terminal  anesthesia  may  be  employed. 

EXTRANASAL  ROUTE  OF  ENTERING  THE  MAXILLARY  SINUS 

There  are  several  methods  for  entering  the  maxillary  sinus  by  the  extra- 
nasal  route.    They  are: 

1.  Kuster's  method. 

2.  Caldwell-Luc*s  method. 

3.  Denker's  method. 

4.  Alveolar  method. 

5.  Author's  method. 

Kuster*8  Method. — The  credit  for  first  presenting  the  plan  of  opening 
the  antrum  through  the  cuspid  fossa  belongs  to  Kuster.  This  method  is  favored 
))y  many  operators  because  the  cavity  of  the  antrum  is  fully  exposed,  thereby 
pt^rmitting  tliorough  inspection  and  curettement.  After  complete  block  anesthesia 
has  been  established,  the  part  is  made  as  nearly  aseptic  as  possible  by  the  appli- 
cation of  tincture  of  iodin,  followed  by  10  per  cent  alcohol. 

The  first  step  in  the  operation  is  to  elevate  the  upper  lip  and  make  a 
horizontal  incision  one  and  a  half  inches  in  length  along  the  labio-gingival 
junction,  just  above  the  apices  of  the  teeth  and  carried  through  the  mucous 
membrane  and  periosteum  to  the  bone.  The  anterior  part  of  the  incision,  as 
a  rule,  is  made  above  the  apex  of  the  cu.spid  or  over  the  apex  of  the  lateral 
incisor  and  is  extended  distally  parallel  to  a  line  drawn  along  the  apices  of 
the  roots  of  the  upper  teeth.  In  most  cases  it  will  be  sufficient  to  extend  the 
incision  distally  to  a  point  midway  between  the  upper  first  and  second  molars. 
After  the  incision  is  made,  a  periosteal  elevator  is  employed  to  elevate  the 
mucous  membrane  and  periosteum,  due  care  being  exercised  in  separating  it 
from  the  bone  so  as  not  to  injure  the  infraorbital  nerve  or  any  of  its  branches. 
The  flap  is  carefully  resected  upward  over  the  cuspid  fossa,  and  the  upper  lip 
is  elevated  toward  the  eye  with  a  retractor.  After  this  has  been  accomplished 
and  the  anterior  wall  of  the  antrum  thoroughly  exposed,  the  sinus  should  be 
entered  witli  a  chisel  or  bur,  and  then  the  opening  can  be  easily  enlarged  with  a 
Rongeur  bone  forceps.  The  anterior  wall  of  the  antrum  in  most  cases  is  limited 
to  the  thin  bone  situated  above  and  distal  to  the  cuspid  fossa,  and  care  should  be 
taken  to  make  the  opening  large  enough  to  allow  thorough  examination  and  treat- 
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nient  of  the  interior  of  the  siiuis.  In  the  avera^re  case  it  will  be  found 
that  if  the  (ipt^niog  is  of  a  diameter  lari^e  enough  to  admit  the  index  finger, 
or  two  eenti meters,  it  will  he  of  ampk^  size.  By  tlie  use  of  the  ilhimi- 
natiuf?  hunp  or  the  In-ad  miTn^r,  thv  aiilnini  is  ilhimiiiated  and  all  parts 
of  it  are  examineiL  (See  F\\f.  491*.)  Vpon  examinalioH.  if  poly[>oi<l  irrtivrths  or 
extensive  granulation  tissue,  or  neerotie  areas  are  fouruh  they  should  he  im- 
mediately removed  hy  thoroiiiyrli  eurettaire.  The  antrum  should  be  thoroughly 
explored  with  a  prohe  and  all  pathologie  tisisue  removt^d.  The  operator  should 
use  dur  dilijrrnrr  in  dt-lerunninir  th*'  annmnt  of  tissue  tn  be  reninved.  If  nay 
necrotic  bone  is  found,  it  should  he  immedintrly  itnniveil:  hnwi'vrr,  the*  npfrator 


Fig.  510. — rtivcTratiiig  Oie   nasal  wiill  <il   ihf  antrum  hy   iJahracr's  mctliocK      tLoeb.) 


shouhl  not  he  too  hasty  in  removing  snspieiuus  tissues  and  should  not  removi* 
too  muelu  Iji  some  ehronie  i*as<*s  the  antrum  is  divided  l>y  septa,  thus  con- 
verting the  sinus  into  two  ov  more  cavities.  If  sueh  septa  are  found  they 
should  be  removed,  eonverting  the  sinus  into  one  large  cavity.  The  siuu* 
should  be  loosely  packed  with  iodoform  gauze,  or  gauze  that  has  been  dipped 
atnl  wrung  out  of  iodin  solution,  or  gauze  salnrated  with  compound  tineture 
of  benzoin.  Care  should  be  taken  rntt  to  jiack  the  antrum  u ruler  pressure, 
and  the  end  of  the  gauze  should  extend  through  the  iueision  at  the  lahio* 
?2:inglval  fold.  It  not  only  drains  the  antrum  of  any  pus  t>r  exeretioiis,  bul 
also  prevents  closure  r)f  the  wound  before  the  tissues  of  the  antrum  have 
yielded  in  treatment.  In  ease  eonsiderable  suppuration  is  present,  the  pa* 
tient  slunild  be  seen  each  <lay,  the  i^auKe  packing  removed  and  renewed.    After 


SIjRGKRY    AND    ANJ-:STnKSIA    OF    THE    MAXiTJ.ARY    SINUS 

removing  the  ^auze,  the  antnim  slmuld  be  tlif>r*>ut;lily  irrigated  wftli  ii  V^  per 
vent  Dakin's  soJution  ivliirli  has  been  freshly  iin^pared,  a  weak  iodin  snhitioii, 
or  a  Kin«riM*  snliitiou. 

The  CaldwelLLuc  Method. — Tliis  operation  is  preferable  to  the  Kiister 
operation  if  the  euiuHtiDU  is  tdiroiiie  and  a  lartje  amount  of  tissue  is  in- 
volved. However,  more  patients  are  nperate<l  upon  by  the  Kuster  method 
with  f^ood  results^  beeause  we  do  not  meet  many  eases  of  sueh  a  ehronie  ehar- 
aeter  that  they  will  demand  the  t'aklwelbLue  operation.  This  method  of  opera- 
tion is  somewhat  similar  to  the  Kuster  operation,  but  in  addition  tr»  nmkiiijr  an 
opening  thrtuigh   the  anterior  wall  of   the  superior   maxillary   bone   into   the 


Fig*  SIL — ^Cjild well  L lie  oprratiun  on  the  tiui.xiniiry  »iniis.     Iticision.     (Lofh,) 


siinus,  reseetion  of  the  iia«al  wall  is  also  made.  The  operator  should  remem- 
ber just  what  tissues  are  involved,  the  extent  tiie  o]ierati(m  eovers,  and  the 
nerve  l^loekinjf  injeetions  wbieh  are  neeessa ry. 

The  tirst  step  of  the  ojierHtiou  is  to  render  llie  murous  membrane  and 
l^im  tissue,  lip  and  other  adjaeent  struetures,  as  nearly  aseptic  as  possible 
throutrh  the  applieation  at  timdnrf*  *if  iodin,  Profcuuid  bbjek  anesthesia  shouitl 
be  seen  red  Ividore  atlemptiiitf  to  ufHM'ate.  The  initia!  ineision  is  madi' 
just  above  rhr  api<'i*s  of  the  upfa-r  leeth  al  ihf*  biluogin^ival  marjrin.  The 
anterior  portion  «d'  the  ineision  is  lorateil  ahfiv*'  the  a]iex  of  the  lateral  ineisor 
and  is  extended  tlislaHy  paralbd  to  the  apiees  of  the  upper  njolar  teeth  to  a 
point  midway  between  tlu'  roots  of  the  upper  second  and  third  nuvlars.  The 
ujeision  sliould  extend  through  the  mucous  membrane  and  periosteum.    Tl ' 
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iiieision  is  somewhat  loDger  than  that  nxaile  by  the  method  previously  deseribei]. 
(See  Fig.  511.)  After  making  the  incision,  with  a  periosteal  elevator  carefully 
separate  the  mneoperiosteinn  from  the  bone  sitnaled  in  the  cuspid  fossa  lat- 
erally over  the  anterior  surface  of  the  superior  maxillary.  Care  should  be  ex- 
ercised not  to  traumatize  the  tissue  or  injure  the  infraorbital  nerve  or  lis 
l)ranehes.  The  bone  having  been  exposed,  the  next  step  is  to  enter  the  antrtmi 
with  the  dental  bur,  chisel  or  trephine.  The  bone  may  be  removed  by  burs,  bout* 
forceps  or  chisels.  (See  Fig.  512.)  The  size  of  the  opcoino:  depends  a  grreat 
deal  upon  the  extent  of  the  pathological  condition.  If  there  is  considerable  in- 
volvement, it  is  well  to  extend  the  opening:  frmn  the  anterior  extremity  of  the 
antrum  to  a  point  below  the  malar  process  aiul  upwani  from  the  alveolar  mar- 


Fig.  512.— CaldwelKLuc  opcTalion,     Chts«ling  ihc  facial  surface  of  tlic  rnaNtltary  bone,      (Loeb.) 

gin  to  a  point  about  one  and  a  half  centimeters  beneath  the  infraorbital 
margin.  Great  care  should  he  taken  when  extending  the  incision  upward 
so  as  not  to  injure  the  infraorbital  nerve  or  its  branches.  (See  Figs,  513 
and  5140  In  addition  to  the  opening  into  the  sinus  through  the  anterior 
surface  of  the  superior  maxillary  bone,  the  nasal  wall  is  also  resected  in 
the  region  of  the  inferior  meatus^  and  in  most  cases  a  portion  of  the  inferior 
turbinate  is  removed.  (See  Fig.  515.)  In  case  it  is  deemed  advisable  to 
form  a  flap  of  the  mucous  membrane  covering  the  inferior  turbinate  and  the 
bone  in  tlie  region  of  the  inferior  meatus,  it  can  be  easily  done,  and  this 
dap  can  be  extended  over  the  iloor  of  the  antrum,  as  has  been  described, 
with  other  types  of  operations.  After  proceeding  thus  far  with  the  operation, 
make  a  thorough  examination  of  the  interior  of  the  antrum  with  an  il- 
luminating lamp,  and  if  the  mucous  membrane  lining  the  cavity  has  under- 
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gone  considerable  degeneration,  such  as  extensive  granulation,  thoroygh  cu- 
rettage should  be  done.  The  floor  of  the  antrum  should  be  carefully  examined, 
and  if  the  ends  of  the  roots  show  infeetion  or  if  there  is  neerosis  of  the 
bone,  it  should  be  removed.  The  eondltion  of  the  teeth  should  also  be  care- 
fully considered,  for  in  many  fas<*s  their  removal  is  nceessary.  The  nasoantral 
flap  of  mueoperiosteum  is  used  in  the  floor  of  the  antrum,  the  tissue  being 
carefully  separated  with  the  periosteal  elevator,  as  has  been  described.  The 
anterior  half  of  the  inferior  turbinate  bone  may  be  resected,  or  it  can  be  left 
intact  and  not  molested.  This  will  depend  upon  the  involvement  of  the  tis- 
sues. The  bone  of  the  inferior  meHtns  is  remcived  by  bone  forceps  or  burs,  as 
described  above  uiidtT  other  methods  of  operating;  on  the  antninL     Tn  ease  the 


Tig.  S13, — Cildwcl]  Luc  opcraliun. 


iijijcttJ.      <Loeb.) 


nasal  flap  is  employed,  it  is  carefully  placed  over  the  floor  of  the  antrum  and 
iodoform  or  iodized  gauze  is  packed  loosely  into  the  sinus  and  a  portion  of 
the  t^'auze  allowed  to  extend  thnaiirb  the  inferior  meatus  into  the  nasal  cav- 
ity to  act  as  a  drain.  (See  Figs.  fiKi  and  517.)  The  first  gauze  dressing  should 
remain  in  place  for  at  least  forty-eij^lit  htnirs,  then  be  carefully  removed 
and  replaced.  After  the  gauze  is  removed,  if  suppuration  is  present,  a  *  2  P^-r  cent 
<*arrebDakin  sohition,  imtin  sohition,  or  Kioger  solution,  may  be  used  to  irrigate, 
and  the  iodi/.ed  gauze  or  iodoform  gauze  can  U*  replaced  if  necessary.  This 
nuMJHKl  tif  nfn^ratiori  sfioiild  he  used  ofdy  in  extreme  eases  in  which  there  is 
]>ronounet'd  Nnivpuration.  grainilarnin  tissue,  I^olyiji,  or  necrosis. 

The  Alveolar  Method.^ — For  many  years  the  alveolar  method  of  operating 
for  nuixtUary  enrpyema  was  a  puiuilar  priicedure.     In  the  past,  and  even  at 
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tfte  priest- lit  time,  many  operators  sfh^ct  this  miMhod  tor  the  reason  it  is 
rxtri'im'ly  easy  way  tu  enter  ihi'  sinus  and  lnvaiisi*  it  ^ives  qiiiek  relief  to 
the  patient.  The  proenlure  was  to  rrmove  the  ofTendin^  tooth,  usually  th** 
sepond  bieiispiti  nr  first   mtjlar.  and  Tht*n  in  eidarge  the  alveolus  so  the  cavity 


Imu.   514.— Cavity  »hows.  lionc   rcmovnl   m   the  Caldwrll  Loc    operation*      (Loeh,! 


Fig.   SlS. — Caldw«n-Luc  operation.     Nasal    wall   removed.     <Lweb,) 

of  the  nntruni  eonld  be  reached.     If  it  is  found  al>solulely  necessary  to  ex 
traet  Ihe  carious  tooth,  wliere  there  is  every  reason  to  believe  it  is  the  sourec 
of  infection,  A'ery  good  results  can  be  obtained  by  treating  the  infected  an- 
trum throuj^h  the  socket,  but  a  tooth  sb(nd<l  never  be  saerifieed  unless  it  \^ 
m  such  e  pathologic  condition  that  its  M'niuvitl  from  the  mouth  would  beth 
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efit  the  pationt.  There  are  four  good  reasons  why  a  useful  tooth  should 
not  he  extraetcnl  to  treat  maxillary  eiiij)yenia.  and  they  are:  First,  the  patient 
is  sacrifieinjr  a  tooth  whieh  is  of  great  value.  Seeond,  after  a  tooth  has  heen  re- 
niov(»d,  it  may  he  found  that  septa  are  present,  thus  dividing  the  antrum  into 


l'\K-    ^\<>.      Applying    tin-    j^aii/f   (lris>>iii|j:    tiMnmjh    antirior   wall    of    antrum    ami    itifi-ritu-    mcatiis.      (M<Klifie<l 

ftdin    ItalU-nKrr.) 


FiK     517.      (.'losing   iiui>i«m    followitiff  appliiatir-n    (if   K^m^**   <lrt>siu}{.      (M»«litkMl    from    HallrnKcr.) 

two  or  more  (•oni|)ar1ments.  and  if  this  condition  exists,  it  is  dii^ieult  to  ohtain 
free  drainage  unh'ss  a  hirge  ()j)ening  is  made.  Third,  in  ease  tlie  o])ening  through 
the  alveohir  socket  into  the  antrum  is  of  small  diameter,  much  trouhh*  may  be 
experi(Miced  in  keeping  the  oj)ening  patent.     On  the  other  hand,  if  it  is  made 
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quite  large,  there  may  be  considerable  difficulty  experienced  in  getting  the 
alveolus  to  close,  due  to  the  larger  opening  in  the  alveolar  process  and  the 
absence  of  soft  tissue.  Fourth,  it  is  impossible  to  observe  and  explore  the  interior 
of  the  antrum  with  as  much  case  and  certainty,  as  when  the  sinus  is  entered 
through  the  wall  of  the  antrum,  or  by  some  of  the  other  methods  which  are  else- 
where described. 

In  the  writer's  opinion  a  tooth  w^hich  possesses  any  physiologic  importance 
should  never  be  sacrificed,  but  if  the  tooth  must  come  out,  the  alveolus  can  then 
be  enlarged  by  proper  curettes  or  by  using  the  dental  engine   with   a  proper 


Fig.    518. — Operation   throufjh   the  alveolus.      (Loch.) 


sized  bone-cutting  bur.  (See  Fig.  518.)  It!  the  osseous  tissues  are  diseasetl 
they  should  be  removed  down  to  firm  ti.ssue;  at  least,  the  opening  should 
be  equal  to  the  mesio-distal  diameter  of  the  tooth  removed.  All  diseased  areas 
should  be  thoroughly  curetted,  and  useless  destruction  of  the  buccal  or  lingual 
margins  of  the  bone  should  be  guarded  against.  The  gum  flap  should  be  pre- 
served also  to  insure  the  final  closing  of  the  cavity. 

After  the  antrum  has  been  entered,  a  careful  examination  should  be  made 
wuth  a  straight  and  right-angled  curette,  and  the  antrum  lamp  may  be  used  to 
advantage  for  the  purpose  of  illuminating  the  interior  of  the  cavity  for  a  thor- 
ough examination.  The  small  diameter  of  the  antrum  lamp  permits  it  to  be  passed 
through  the  opening  of  the  alveolus  to  the  floor  of  the  antrum.  (Fig.  499.) 
If  pus  is  present,  the  antrum  sliould  be  irrigated  as  often  as  deemed  necessary 
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with  one-half  per  cent  Carrel-Dakin  solution,  Ringer  sohition  or  permanganate 
solution,  at  a  temperature  of  approximately  105°  F.  After  irrigation,  a  strip  of 
iodized  gauze  or  one  which  has  been  saturated  with  a  compound  tincture  of  ben- 
zoin is  packed  loosely  in  the  socket,  allowing  a  few  inches  of  it  to  be  forced 
through  the  opening  on  the  floor  of  the  antrum.  In  a  few  days,  it  may  be  advis- 
able to  cover  the  opening  with  a  gold  or  vulcanite  cap  to  prevent  too  rapid  closure 
and  to  guard  against  saliva  and  food  passing  through  the  opening  into  the  sinus 
and  causing  reinfection.  The  socket  should  be  kept  packed,  thus  protecting  the 
interior  of  the  antrum  until  the  operator  is  sure  the  opening  has  closed  at  the  an- 
tral floor.    Excellent  anesthesia  can  be  produced  by  blocking  the  second  division 


Fig.  519.-  IlcadbamI  and  retractors.     (Suggested  by  Dr.  F.  B.  Moorchead.) 


of  the  fifth  nerve  by  the  intraoral  method.  By  blocking  the  second  division  of  the 
trigeminus,  it  will  eliminate  all  sensation  in  the  highly  sensitive  mucous  mem- 
brane located  in  the  floor  of  the  sinus,  teeth  and  osseous  structure. 

Author's  Method. — The  technic  employed  by  the  author  for  operating 
and  treating  maxillary  sinus  disease  for  cases  which  do  not  demand  radical 
operation,  is  as  follows:  !Make  a  thorough  examination  and  obtain  a  com- 
plete history  from  the  patient  as  to  the  time  he  first  experienced  pain  in  the 
region  of  the  frontal  sinus  or  orbit;  also  the  time  he  first  detected  an  ab- 
normal condition,  or  the  presence  of  pus  from  the  nose.  This  should  be 
supplemented  with  proper  radiograms  of  the  teeth  and  their  relation  to  the 
floor  of  the  antrum;  also  the  condition  of  the  process,  if  disease  is  present,  as, 
for  instance,  pyorrhea.    Dr.  Bogle  states  that  in  some  cases  pus  may  be  pres- 
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ent,  with  na  dischiir^e  from  th(^  nose,  the  pus  l>eing  eoiifiiuMl  within  the  antral 
lining. 

Anesthesia. — Anenthesiii  is  pnHlureil  in  the  nj)[»er  jaw  hy  blocking  the 
ser(Hi(l  tlivisinii  of  the  fiflh  nerve  as  it  cnisst's  ihe  spht^imniaxillary  fossa,  bv 
the  intranral  nietliotl.  If  the  iiijeeticni  is  pn»perly  niatle,  eoniph^t*  dne.stliesta 
18  secured  nf  ull  the  tinsues  to  hv  o[>i'ratril  npon.  (See  patre  380  for  te**hnie 
for  blfjekirijr  the  seeond  division  hy  i\w  intraoral  nn'thud, ) 

Preliininary  Preparation  of  Tissue. -^The  tissues  nf  thf  nioiiih  should  be 
rendered   as  near]\    ast*[>tic  as  (inssilile.     Th**  relrtirPn'   willi    liein!    h^ind    i  vpi> 


Fig,   SJO. — llradljand   and   rctractar  in    positiun.      Area   pitMsrt   almve   and   pustcHor   w  cuspM    f*>r  rnirnnf 

antrum   througli  anterior  lateral  v^aU. 

Fi^s.  519  and  520)  is  placed  in  ]Kisition,  the  tissue  drawn  haek,  and  the 
upper  lip  elevated  to  a  eonsiderabic  cxt4'nl.  Next,  tlmroujihly  dry  the  entire 
niueous  menibrane  eovering  the  anterior  and  hitt'ral  surfaces  of  the  superior 
inaxitlary  bone,  from  the  median  line  as  far  pos1eri<»rly  as  the  iipjier  second 
or  third  midar.  This  tissue  ean  be  dried  with  sterile  gauze  held  by  artery 
forceps.  Next  apply  to  the  surfaer  a  solution  of  tincture  of  iodin,  after  which 
care  should  he  taken  not  to  roniaminate  the  tissue  with  saliva  where  the  in- 
cision is  to  be  made. 

Technic  of  Operating, — The  incision  is  nuide  throu*rrh  the  niueous  mem- 
hrane  and  periosteum  to  the  bone  just  alnive  the  apices  of  tlic  upper  second 
bieuspid   and   first   niohir.      The    incision   should    f^e   started    above    the   apex 
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of  tlic  root  of  the  first  bicuspid.  rxt(Mi(lin«»:  it  i)ost(M*i(»rly  and  sHjrhtly  down- 
ward, dire<*tinjr  it  to  a  |)oint  just  above  llie  apex  of  the  root  of  the  uj)j)er 
seeon<l  bieuspi<l  and  then  sli«rlitly  u[»ward  and  posteriorly,  abov(»  and  be- 
tween  tlie  a|)iees  of   tlie   bneeal    roots   of  tlu»   ui)|)er  first   inohir.      (Set*   VUrs. 


']       \\  •  I   ati.it. .ii.il-    spi  i  it;ii  ti    illii^tiattii;; :    1.   ()|riniiiK   intii   .iiitrum   thr'-ni'li   aiitnii.t    wall;    J,   tiiamliMf 
ami    oiift    iis>iu-^   itu-istil   at    indtal    liiu-. 


.VJO  and  .VJl.i  Thr  diameter  of  tliis  incision  will  be  a{>|)roxiinately  20  mm. 
The  flap  end  of  tlie  incision  is  located  downward,  whib'  the  ])edieb»  or 
base  of  the  lla|)  is  bn-aled  upward.  The  postcri<»r  and  anteri<»r  parts  of 
the  incision  are  «*xtende<l  upwani  from  IT)  to  20  mm.  The  periosteal  ele- 
vator is  n(»w  ])laced  in  the  lowest    part  of  the  incision,  and  the  mueoperiot^- 
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teum  is  carefully  separated  from  tlie  bone,  extending  the  flap  upward  and  being 
careful  not  to  traumatize  or  lacerate  the  tissue.     It  will  be   found   before 
making  the  incision  that  by  injecting  one  mil  of  the  local  anesthetic  solu- 
tion in  the  immediate  area  of  operation,  the  suprarenin  contained  in  the  in- 
jecting solution  will  produce  an  area  of  ischemia,  thus  lessening  or  entirely 
eliminating  hemorrhage  during  the   operation;   or  instead  of   injecting  the 
solution,  a  small  gauze  tampon,  saturated  with  1  '2000  solution  of  adrenalin  and 
held  firmly  against  the  operative  area  for  several  minutc^s,  may  be  employed. 
The  flap  is  now^  carefully  raised  and  the  bone  covering  the  anterior  wall  of 
the  antrum  fully  exposed.    Bone  cutting  burs,  such  as  shown  in  Figs.  489-494. 
are  used  in  the  electric  hand  piece,  and  an  opening  is  made  through  the  thin 
bone  just  above  the  apex  of  the  root  of  the  upper  second  bicuspid.     The 
opening  is  then  enlarged  by  chisels,  the  Rongeur  forceps  or  Wag-iier  punch. 
(See   Figs.   520  and  521.)      An   opening   of   approximately  2   cm.   in    diam- 
eter is  carefully  made,  which  is  of  ample  size  to  allow  a  thorough   exam- 
ination of  the  interior  of  the  sinus.     A  small  electric  diagnostic  lamp,  such 
as  illustrated  in  Fig.  499,  is  now  inserted  through  the  opening,  and  the  antrum 
is  illuminated  and   examined.     The   flap  should   be   carefully   elevated   and 
held  by  retractors.     Care  should  be  taken  while  extending  the  incision  up- 
ward and  while  separating  the  mucoperiosteum  from  the  anterior  wall  cover- 
ing the  sinus,  not  to  injure  the  infraorbital  nerve  or  any  of  its  branches.    In- 
sert straight  and  right   angle  curettes  for  ex])loring.     Tt  will  be   found   the 
safe  edge  loop  curette  is  much  better  than  the  ordinary  one  for  examining  the 
interior  of  the  antrum.     The  safe  od^xo  loop  curette  will  not  injure  any  of 
the  mucous  membrane,  and  if  polypi  are  ])rosent,  they  can  be  readily  de- 
tected.    All  granulations,  polypi,  and  necrotic  bone  should  be  carefully  re- 
moved.    The  loop  curette  is  only  of  value  for  removing  polypi,  and  if  it  be- 
comes necessary  to  remove  any  diseas(»d  mucous  mombrane  or  necrotic  bone, 
the  spoon  curette  is  employed.    The  floor  of  the  antrum  should  be  thoroughly 
examined.     Tt  should  be  noted  whether  or  not  the  apices  of  the  teeth  extend 
through  the  floor,  and  if  there  have  been  any  degenerative  ])rocesses  in  the 
floor  of  the  antrum  surrounding  the  ends  of  the  roots  of  the  teeth.     If  the 
teeth  are  involved  they  should  be  removed. 

Postoperative  Treatment. — In  some  cases  it  is  advisable  to  flush  the  an- 
trum with  a  Ringer  solution,  a  ^2  P^r  cent  Carrel -Da  kin  or  a  1  per  cent 
permanganate  solution  at  an  approximate  temperature  of  105"  F.  Pack 
the  antrum  loosely  with  iodized  gauze  or  gauze  saturated  with  tincture  of 
benzoin,  leaving  same  for  48  hours.  Redress  as  often  as  necessary  using  a 
smaller  piece  of  gauze  each  time.  Tf  aiiy  supi)uration  is  present,  it  is  good 
practice  to  irrigate  with  one  of  the  above  named  solutions.  After  forty-eight 
hours  many  cases  will  do  better  without  ])acking.  After  the  medicated  pack- 
ing has  been  discontinued,  it  is  necessary  to  keep  the  opening  from  closing  too 
quickly  by  inserting  a  small  piece  of  gauz(\ 
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In  many  cases  a  Ringer  solution  is  preferable  to  an  antiseptic  solution. 
Fig.  153  shows  an  all-metal  syringe  the  author  employs  for  irrigating  the 
sinus.  After  operating  in  the  manner  previously  described,  if  the  case  does 
not  yield  to  treatment  and  proves  to  be  very  persistent  and  of  a  chronic 
nature,  it  may  be  necessary  to  operate  by  the  intranasal  method,  such  as  the 
simple  resection  of  the  nasal  wall  in  the  region  of  the  inferior  meatus,  using 
Dahmer's  nasal  flap  method,  the  Canfield  method,  or  the  Canfield-Ballenger 
method.  For  a  complete  description  of  these  operations  the  reader  is  referred 
to  each  under  the  respective  headings. 


CHAPTER  XXX 

BLOCK  ANESTHESIA  FOR  THE  RESECTION  OF   THE   SUPE- 
RIOR  MAXILLARY  BONES;  SURGICAL  OPERATIONS 
ON  LOWER  JAW  AND  TONGUE 

Tho  resection  of  one  or  Vioth  superior  maxillary  b:»nrs  may  be  done  through 
the  medium  of  nerv<»  })lo<-kinjr.  The  en»(lit  l)elt)np:s  to  Matas  for  first  perform- 
inj?  this  operation  under  nerve  hloekin^^  i!i  19(M).  at  wliieh  time  he  completed 
the  resection  of  l)f>th  the  rijjrht  and  left  superior  maxillary  bones.  The  entire 
hard  palate  was  removed. 

The  Oasserian  i;anj;lion  may  be  blocked  for  this  operation,  hut  it  is  not 
necessary  to  do  so,  brcaus(»  jro:)d  n^sults  can  be  obtained  l)y  other  deep  block  in- 
jections. The  second  division  of  the*  tiftli  nerve  is  blocked  just  before  it  enters 
the  posterior  part  of  the  orbit  (see  pajre  :{S()i.  Bloekinjr  the  second  division  is  a 
very  valuable  procedun*  for  surjrery.  as  the  nerve  trunk  is  easily  reached  by  the 
needle.  The  author  does  not  advise  ]>lockin*r  the  second  division  of  the  fifth 
nerve  throujrh  the  orbit,  for  if  this  n»ute  is  employed  the  solution  must  infil- 
trate a  considerable  distance  fi-om  the  point  where  it  is  deposited  in  order  to 
anesthetize  Meckel's  <ranjrlion.  If  the  solution  does  not  reach  the  *ranjrlion.  thtise 
branches  which  |)ass  from  it  will  remain  sensitive,  and  pain  will  be  intlietetl 
when  the  operation  is  undertaken. 

For  the  resection  of  one  jaw.  or  the  performinir  of  any  operation  which 
involves  tissue  near  the  median  line,  it  is  necessary  to  block  the  iiiterlacinjr 
branches  near  the  median  line  by  the  terminal  method.  The  interlacinjr  or  over- 
lappiujr  nerve  branchc^s  of  the  rijrht  and  left  superior  maxillary  are  abundant 
and  must  be  blocked  if  the  operation  extends  into  this  re*rion.  These  branches 
are  blocked  by  terminal  injections,  or  by  blockinjr  the  superior  labial,  lateral 
nasal,  inferior  palpebral,  and  anterior  superior  dtMital  at  the  infraorbital  fora- 
men on  the  side  o[)posite  the  operation.  The  first  terminal  injection  is  made  by 
insert injr  the  lu^edle  in  the  skin  at  th(»  ala  of  the  nose  as  illustrated  by  number 
6  in  Fijr.  •')22.  The  needle  is  removed  and  reinserted  at  the  nmr«rin  of  aiu^sthesia, 
and  the  method  repeated  as  often  as  necessary.  In  addition  to  the  terminal  in- 
jections to  block  the  nerve  ])ranch<'s  near  the  median  line,  it  is  necessary  to  extend 
the  injections  laterally  from  the  an^rles  of  the  mouth  to  a  point  2  cm.  anterior  to 
the  lobule  of  the  ear  as  indicated  by  dotted  line  number  4  illustrated  in  Fijr.  522. 
Extend  the  line  of  injections  u])war(l,  midway  between  the  outer  canthus  of 
the  eye  and  helix  of  the  ear,  then  medially  over  the  infraorbital   margin  of 
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the  superior  maxillary  bone.      (Sec  Fig.  522.)      The  object  of  these  terminal 
injections  is  of  a  threefold  purpose: 

1.  To  anesthetize  the  terminal  sensory  fi])ers  from  the  opposite  side  at 
the  median  line. 

2.  To  anesthetize  the  nerve  branches  which  arise  from  the  third  or  man- 
dibular division  and  extend  into  the  operative  field. 

3.  To  produce  an  area  of  ischemia,  thereby  jrreatly  reducing  the  amount 
of  hemorrhage  during  the  operation. 

If  only  a  part  of  one  jaw  is  to  be  removed  and  the  floor  of  the  orbit  is 
not  involved,  the  following  injections  are  made: 


FJK.    ^JJ.      IlltiNtratiiiK    tlir    facial    injections    fur    r«  section    of    snpcrior    maxillary    l.(»nc. 

1*.  Location  for  nu>(lial  orliiial  injection:  2,  location  for  lateral  orliital  injection;  3,  terminal  circular 
injections;  4,  line,  of  circular  injections  from  anRle  of  mouth  connecting  with  injections  shown  at  number 
7  to  block  overlappiuK  branches  fn»m  third  division.  This  line  also  represents  extent  of  anesthesia  secured 
by  the  blockinK  of  second  division!  5.  circular  injections  to  block  overlapping  nerve  branches  from  opposite 
side;   6   and   7,   points    for   making   initial    injections. 


1.  Block  the  second  or  superior  maxilhiry  division  of  the  fifth  nerve  by 
cither  the  intraoral  or  extraoral  metliod.  (See  page  380  for  technic.)  Inject 
four  mils  of  a  2  per  cent  solution. 

2.  Block  the  anterior  and  posterior  ethmoidal  nerves  by  making  an  inner 
orbital  inj<'ction.  Inject  three  mils  of  a  2  per  cent  solution.  See  x,  marked  No.  1, 
Fig.  522  and  page  375  for  technic. 

3.  Terminal  injections  arc  made  for  the  branches  of  the  third  or  man- 
dibular division  and  the  overlapping  fibers  at  the  median  line  (see  Nos.  4,  5,  and 
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6  in  Fip.  522).    About  Urn  insortions  of  the  ikhhUc  are  necessary.     Use  one  mil 
of  a  one  per  cent  solution  for  eaeh  injection. 

4.  Hioek  the  nasopahitine  nerves  near  the  anterior  palatine  foramen. 
Inject  one  mil  of  a  2  per  cent  solution,  unh'ss  the  right  and  left  second  divi- 
sions of  the  fifth  nerve  have  been  blocked. 

5.  Block  the  anterior  ])alatine  ium'vcs  at  the  posterior  palatine  foramen. 
Inject  one  mil  of  a  2  per  cent  solution,  (unless  the  right  and  left  divisions 
of  the  fifth  nerve  have  been  blocked.) 

().  Block  the  soft  palate  by  infiltration  at  the  line  of  incision  if  one  side 
only  is  injected.    Inject  one  mil  of  a  2  ])er  cent  .solution. 

The  object  of  the  last  three  injections  is  to  block  the  nerve  supply  from 
the  opposite  si<le,  but  they  «re  not  needed  if  the  second  division  of  the  tri- 
geminus is  blocked  on  both  sides. 

In  cas(»  the  openUion  involves  tin*  fl(M)r  of  the  orbit,  the  outer  orbital  in- 
jection (see  No.  2  in  Fig.  522  and  ])age  \\12  for  technic)  is  made  in  addition 
to  the  above  named  injections.  The  a])])roximate  amount  of  solution  in- 
jected, is  12  mils  of  a  2  j)er  cent  and  10  mils  of  a  1  per  cent. 

In  1900,  when  Matas  em|)loyed  nerve  blocking  and  performed  the  first 
operation  for  the  resection  of  both  superior  maxillary  bones,  he  inserted  the 
needle  through  the  infraorbital  fissure  entering  the  spheno-maxillary  fossa, 
and  injected  a  small  amount  of  a  one  ])er  ctMit  solution  of  coeain  to  anesthe- 
tize the  second  division  of  the  fifth  nerve.  This  injection  was  made  on  both 
sides.  In  addition  to  these  two  deep  injections,  lie  infiltrated  the  tissue  eora- 
l)rising  the  hard  palate  and  septum  with  Sehleieh's  solution.  Following  these 
injections  I^fatas  performed  the  opcM'ation  without  pain.  At  that  time,  the 
ch-awbacks  met  in  performing  sueli  operations  W(M*e  the  toxicity  of  coeain  and 
the  absence  of  a  vaso-constrieting  agent.  The  large  anumnt  of  coeain  solution, 
which  was  necessary  to  ])roduee  complete  anestiiesia,  was  very  dangerous,  as  it 
was  absorbed  (piickly,  which  not  only  in<*rease(l  its  toxicity  but  caused  sen.sation 
to  return  to  the  parts  befon*  the  operation  could  be  finished. 

Since  the  isolation  of  the  aetive  principle  of  the  suprarenal  gland,  together 
with  the  ])reparation  of  synthetic  loeai  anesthetics,  which  are  less  toxie  than 
coeain,  operations  on  the  antrum,  res(»etion,  ete.,  under  nerve  blocking  ane.sthesia, 
hav(»  be(»n  placed  upon  a  ])ractical  basis.  If  a  complete  unilateral  resection  is  to 
ho  ])erformed,  which  includes  tiie  fioor  of  the  orbit,  it  is  necessairy,  in  addition 
to  blocking  the  second  division  of  \ho  fiftii  n<'rve  to  make  the  orbital  injection. 
(See  page  .*{72  for  teehnic.)  However,  if  only  a  j)artial  resection  is  to  be  done, 
which  will  not  include  the  fioor  of  iho  orbit,  then  it  is  not  essential  to  make  the 
outer  orbital  injection,  as  the  blocking  of  the  other  nerve  branches,  previously 
outlined  and  numbered  fnmi  1  to  (I,  is  all  tiiat  is  nece.s.sary.  Instead  of  making 
the  terminal  injections  previously  described  under  No.  3,  the  third  division  of 
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the  fiftli  nerve  may  be  blocked,  or  the  inferior  dcnto-lingual,  at  a  point  one 
centimeter  above  the  occlusal  plane  of  the  lower  teeth. 

LOCAL  ANESTHESIA  FOR  SURGICAL  OPERATIONS  UPON  THE 

LOWER  JAW 

Almost  any  operation  may  be  performed  on  the  mandible  or  soft  tissues 
of  the  lower  jaw  under  local  anesthesia,  if  the  proper  technic  has  been  em- 
ployed in  blocking  the  nerve  supply.  The  author  has  performed  a  number  of 
operations  involving  considerable  bone,  and  soft  parts  located  in  this  region, 
under  block  anesthesia  and  the  results  have  been  highly  gratifying.  Opera- 
tions for  alveoliir  abscess,  epulis,  necrosis  of  the  jaw,  compound  fractures, 
osteoma,  cysts,  polypi,  ranula,  etc.,  can  in  most  cases  be  successfully  per- 
formed under  block  anestliosia. 

Ilertzler  is  quoted  with  reference  to  surgery  of  the  lower  jaw  as  follows: 
'*\Vith  care  and  experience  these  operations  become  astonishingly  simple. 
Before  attempting  excision  of  the  jaws,  I  hesitated  lest  the  mental  effect  of 
the  removal  of  the  jaw  would  prove  a  source  of  shock,  and  this  anticipation 
was  not  fulfilled.  Patients  bear  the  saw  without  complaint  and  speak  as 
calmly  with  the  tongue  rolling  out  of  the  wound  as  though  they  were  not 
being  subjected  to  any  unusual  experience.*' 

The  tissues  comprising  the  iloor  of  the  mouth  and  the  mandible  obtain 
their  nerve  supply  from  the  third  or  mandibular  division  of  the  fifth  nerve. 
If  the  operation  does  not  involve  the  ascending  ramus  and  is  located  on  one 
side,  as,  for  example,  within  the  region  of  the  lower  molars  and  bicuspid 
teeth,  the  lingual  and  inferior  dental  nerves  are  blocked.  However,  if  the 
operation  is  unilateral  and  involves  the  ascending  ramus,  condyle,  and  coro- 
noid  process  of  the  mandible,  and  other  tissues,  then  it  becomes  necessary  to 
block  the  third  division  of  the  fifth  nerve  at  the  foramen  ovale.  (See  page 
525  for  technic.)  If  the  operation  involves  the  tissues  comprising  the  floor 
of  the  mouth,  or  the  bone  comprising  the  mandible  anterior  to  the  rami,  then 
the  right  and  left  inferior  dento-lingual  injections  are  made.  On  the  other 
hand,  if  the  operation  extends  to  the  distal  of  the  teeth,  that  is,  involving  the 
two  rami  and  other  tissu(»s  in  that  region,  it  is  necessary  to  block  the  right  and 
left  mandibular  divisions  of  the  fifth  nerve.  (See  technic  page  525.)  When 
the  operation  involves  the  tissues  located  intraorally,  the  previously  mentioned 
injections  are  sufficient  in  most  cases.  However,  if  the  operation  involves 
the  skin  and  muscle  tissue,  if  the  incisions  are  made  from  without,  it  be- 
comes necessary  to  block  the  nerve  branches  arising  from  the  cervical 
plexus.  (Fig.  408  shows  that  several  terminal  hijections  have  been  made 
along  the  lower  margin  of  the  mandible.)  These  terminal  injections  by  the 
circular  method,  combined  with  the  blocking  of  the  lingual  and  inferior  dental 
nerves,  or  the  blocking  of  the  third  division  of  the  fifth  nerve,  are  sufficient 
for  reducing  a  fracture  or  the  performance  of  other  surgical  operations,  in  the 
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n'jrioii  of  the  iiiandibU'.  The  terminal  injections  will  anesthetize  the  peripheral 
hranehes  of  the  eervieal  plexus.  Not  only  do  the  terminal  injections  block 
the  nerves  whieh  enter  the  <»i)erative  fiehl,  but  the  infiltration  of  the  skin, 
musele  and  eonneetive  tissue  |)roduees  isrhemia.  thereby  lessening  the  amount 
of  heni(»rrhajro.  Tnder  jreneral  anesthesia  opt  rations  of  the  major  type  whieh 
involve  the  upper  and  lowiM*  jaws,  jrum  tissue,  teeth,  and  other  structures  are 
very  diftimlt  to  perform  un<ler  thi'  most  favorable  eireumstances.  Two  of  the 
«r?'eatest  obsta<*les  the  oral  sur«ri'on  has  to  eiu-ounter  aie  the  interference  of  the 
nuisk,  and  to  prevent  bli»od  from  juiNsiny:  into  the  thn^at  and  trachea. 

An(»ther  disadvantairi*  of  yreneral  anesthesia  for  operations  of  the  major 
ty|»e  in  this  localitv  is  the  possibility  of  postoperative  eomplications,  espe- 
eially  ]meumonia.  Durinjr  the  world  war  bbn-k  anesthesia  on  extremely  mn- 
tilatt»d  jaw  an<l  throat  eases  ^aved  tin*  lives  «»f  nuiny  who  no  douht  would  have 
died  from  pt»stoper.itive  ))neum-»nia  following:  a  general  anesthetic. 

The  tlis:idvanta«-rfs  t>f  local  am'stlifsia  ft»r  ojjerations  t»f  major  type,  such 
as  reseetion  (kf  the  upper  or  lower  jaw,  or  ft»r  ear;*inoma  of  the  tonpue.  are: 

1  The  patient's  knowled«je  of  what  is  takinir  plae«»,  and  upon  some  pa- 
tients it  would  be  utterly  im|M»vsibb»  or  impraetifabb*  to  employ  local  anes- 
thesia. 

2.  In  sf  in»'  instaniMx  jt  may  1m»  impovNiblf  \\\  bloek  \\w  operativ«»  area.  M*ith- 
out  injeetini;  a  larL^e  ipiantity  or  the  aufNthftizini:  solution. 

The  writt-r  desires  to  airain  plat-f  ••mpha«*iN  upon  the  necessity  of  the 
an»»sthtMivt  or  oral  ^urtrenn  rnrefully  Mdertinir  Iun  anesthetic,  aiul  he  must  not 
be  toM  lia^ty  in  fiivnriui:  I'-'iil  ;in '-^'li--  i.i  •»v»t  sifUfral  anesthesia,  or  vice 
verva.  I»nTh  iiii'tIi.hU  havr  thfir  litdiratiMiiv  jnnl  ccintraindieations.  and  when 
both  are  fully  urnb'rNTn.Ml  a  LM^Mt'-r  v.r\  i,-.-  .nn  b.'  r»*nder«»d  than  when  only 
oih»  meth«Ml  In  Miiipliiyt',!. 


LOCAL  ANESTHESIA  FOR  MINOR  OPERATIONS  IN  THE  SOFT  TIS- 
SUES  FORBONG  THE  FLOOR  OF  THE  MOUTH 

I.tu-al  a!iexT}i»'>ia  rar;  •  »•  -riii/.eii  tt»  ailvantasre  fur  •»peratii»ns  in  the 
rl'Mip  j.f  Thr'  i!:..iirl}.  Nii»}i  a^  r«»r  ri.--  r-rri''  al  ••!"  a  bi-niirn  tumi»r.  ranula.  drain- 
iiii:  an  a!\e«»lar  ai^^ie^^.  -.111. .vi:'  -r'  i.»  loxr.i  b.iii*-.  .u*.  In  si»me  cases  the 
area  ran  be  b!«»»-k»Ml  Ky  ^iir"«»uriil:i.i:  'v*-  rar*  wirli  a  local  anesthetic.  In  case 
the  terniiiial  nier!;.Ml  ..f  aii»'^*iM-^!a  is  -lupbiyed.  ins»»rt  the  neetlle  into  the 
niuri'U^  iiMiiibrar.'*  a'  a  p  'ir.t  tli^Taiit  fr«.m  Mi»-  pathobiifiral  tissue,  and  inject 
th*'  ^i»IuTiMn.     Thi^  i^  rep'-a:*'.!  a  !iMnif'»r  ■■:  rlrri*-^  until  the  solution  has  l>een 

tb*pi»sir»'d  ar..a!!d  rhf  »'t^*:!v  ar»a       S 'ri-ij'ar  .ir  reirional  method,  pajres  IVIS. 

tiT-J.  and  tiT4  At'^^'r  •!  •■  ^.»;u-i«»n  l.aN  b».  m.  injet-ted  in  a  circular  fashion, 
um-  a  ■♦>!iu  tine  ih-edi--  a'  :  ii'^t'!-  \*  be?i»vtr!:  rhr  path<*b>i;ical  area  in  three 
phi'-CN  aii'.l  inj'-r  a  nua!;-:*;.   ■  :'  rlu'  N..lur;.»!;        Stt*  Fijf.  47o. «      In  addition  to 
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the  terminal  injeetions,  it  is  necessary  to  l)loek  the  iin«:ual  nerve.  If  there 
should  be  pus  in  the  tissue  of  the  oral  cavity,  it  is  not  advisable  to  make  the 
intraoral  injections,  and  the  extraoral  method  should  be  employed.  The 
linp^ual  nerve  can  be  blocked  according:  to  the  method  of  Thonia,  by  inserting 
the  needle  to  the  lingual  of  the  angle  of  the  ramus,  directing  it  upward  and 
slightly  anteriorly  to  a  point  one  centimeter  anterior  to  the  lingula.  (See  Figs. 
411  and  412.)  In  addition  to  the  blocking  of  the  lingual  nerve  by  the  extraoral 
method,  several  terminal  extraoral  injections  are  made  by  inserting  the 
needle  lingually  to  the  border  of  the  body  of  the  mandible  and  extending  it 
upward  along  the  lingual  periosteum  covering  the  bone.  For  example,  if  the 
operation  involves  the  floor  of  the  mouth,  covering  an  area  extending  from 
the  first  bicuspid  to  the  second  molar  in  the  lower  jaw,  then  the  needle  would 
be  in.serted  at  the  lower  inner  border  of  the  body  of  the  mandible  distal 
to  the  second  molar,  where  at  least  two  mils  of  a  two  per  cent  solution  are 
injected.  The  needle  is  now  withdrawn  partially,  but  without  taking  it  out 
of  the  tissue  it  is  directed  anteriorly  and  forced  upward  along  the  lingual 
periosteum  lingual  to  the  position  occupied  by  the  second  bicuspid,  where 
two  more  mils  of  the  solution  are  injected.  The  needle  is  again  withdrawn,  but 
without  taking  it  out  of  the  tissue,  its  direction  is  changed  and  forced  upward 
along  the  lingual  periosteum  lingual  to  the  position  occupied  by  the  first  bi- 
cuspid, where  two  mils  of  the  solution  are  injected.  Following  this  technic 
the  .solution  has  been  distribut(»d  along  an  area  extending  from  the  mesial 
surface  of  the  first  bicusi)id  to  the  di.stal  surface  of  the  second  molar,  with 
only  one  puncture  of  the  skin.  If  a  large  benign  tumor  or  cyst  is  located 
in  the  anterior  j)art  of  the  floor  of  the  mouth  near  the  side  of  the  frenum  of 
the  tongue,  the  lingual  nerves  are  blocked  on  both  sides  at  a  point  one  centi- 
meter above  the  occlusal  plane  of  the  lower  teeth,  and  in  addition  the  needle 
is  inserted  in  the  skin  to  the  lingual  of  the  inferior  border  of  the  nuindible 
near  the  symphysis.  The  needle  is  inserted  directly  upward  and  in  contact 
with  the  j)eriosteum  in  the  region  of  the  genial  tubercles,  and  when  it  reaches 
a  point  just  beneath  the  involved  tissue,  two  mils  of  the  solution  are  injected. 
The  needle  is  now  retracted  without  being  taken  out  of  the  tissue,  its  direction 
is  change<l,  diverting  it  laterally  to  a  region  lingual  to  the  cuspid  tooth. 
Two  more  mils  are  injected.  Again  the  needle  is  retracted  without  taking 
it  out  of  the  tissue,  and  a  like  injection  is  made  on  the  op[)osite  side.  In 
all,  six  mils  of  the  solution  have  been  injected,  and  only  one  puncture  of 
the  skin  has  been  nuule.  In  addition  to  the  six  mils  which  have  been  injected 
for  the  terminal  injection,  the  two  lingual  nerves  have  been  blocked,  each 
requiring  two  mils  of  the  solution:  therefore,  the  total  amount  of  solution 
injecte<l  is  ten  mils. 
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BLOCK  ANESTHESIA  FOR  OPERATIONS  UPON  THE  TONGUE 

Operations  upon  tlie  tonjrue  may  be  performed  under  block  anesthesia  in 
which  a  limited  amount  of  tissue  is  involved.    The  anterior  two-thirds  of  the 
tonji:ue   can   be   quickly   anesthetized   by   makinjr   a   block   injection    into   the 
lin^Mial  nerves  describtnl  on  page  570.    If  there  is  any  reason  why  the  lingual 
nerves  slioubl  not  l)e  blocked  at  a  point  one  centimeter  above   the  occlusal 
plane  of  the  lower  teeth,  they  can  be  easily  blocked  lingually  to  the  alveolar 
plate  covering  the  lower  third  molar.     At  this  point  the  nerve   is  near  the 
periosteum;  if  one  projects  a  line  from  the  buccal  surface  of  the  lower  third 
molar  to  the  angle  of  the  inferior  maxillary  bone,  the  lingual  nerve  eros.ses  this 
line  at  a  point  one  centimeter  below  the  lingual  surface  of  the  lower  third  molar 
However,  blocking  the  lingual  nerve  at  this  point  oflfers  nothing  in  the  way 
of  superiority  over  blocking  the  nerve  at  a  point  one  centimeter  above  the  oc- 
clusal plane  of  the  lower  teeth.     In  case  the  operation  should  only  involve 
the  lateral  half  of  the  tongue,  the  blocking  of  the  lingual  nerve  on  one  side 
will  be  suflRcient,  while  if  it  should  involve  both  sides  of  the  tongue,  or  the  tip. 
or  if  the  exact  extent  of  tissue  involved  is  unknown,  it  is  always  advisable 
to  make  a  bilateral  block.     The  lingual  nerve  does  not  supply   all  of  the 
structures  in  the  lloor  of  the  mouth,  and  inasmuch  as  this  region  receives 
its  n(»rve  supply  from  othrr  nerve  branches,  th(\v  must  be  blocked  separately 
by  terminal  anesthesia.    The  blocking  of  the  tongue  and  tissues  situated  in  the 
floor  of  the  mouth  is  easily  accomplished  by  injecting  the  lingual  nerve  and  by 
deep  infiltration    injections.    In  case  the  new  growth  is  malignant,  block  anes- 
thesia should  not  be  employed,  but  a  general  anesthetic  used.     Should  malig- 
nancy be  present,  and  the  removal  of  the  sul)maxillary  glands  be  necessary,  it 
may  be  very  difficult  to  obtain  anesthesia  of  the  deeper  structures.     However, 
as  pr(»viously  stated,   localized   i)athological   growths  situated   in   the   floor  of 
th(*  mouth  or  on  the  anterior  two-thirds  of  the  tongue  may  be  operated  upon 
under  block  anesthesia.     If  the  pathological  area  involves  the  deeper  tissues 
in  the  floor  of  the  mouth,  it  is  necessary  to  block  the  cervical  branches  by 
circular  infiltration,  which  is  described  elsewhere  in  this  text. 

Bloodgood's  technic  and  treatment  of  malignant  tumors  of  the  tongue 
is  no  doubt  superior  to  other  methods.  He  advises  blocking  the  tissues  of 
the  neck  for  the  removal  of  the  submaxillary  glands  prior  to  the  removal 
of  the  tumor  in  the  region  of  the  tongue.  For  the  second  operation,  the  nerve 
supply  of  the  tongue  and  floor  of  the  mouth  is  completely  blocked.  The  ad- 
vantage of  performing  two  operations  is  that  the  large  wound  which  is  made 
in  the  neck  for  the  purpose  of  removing  the  glands  is  protected  from  the 
secretions  in  the  mouth.  The  first  wound  is  allowed  to  heal  befbre  the  second 
operation.  If  the  removal  of  the  glands  and  the  tumor  situated  in  the  region 
of  the  tongue  is  to  be  accomi)lished  by  two  ojierations,  block  anesthesia  may  be 
eni[)l()yed  to  admirable  advantag<\  but  should  not  be  used  if  both  are  to  be  re- 
nu)v<»d  at  one  operation.    In  case  the  tumor  is  located  near  the  median  line  or  on 
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both  sides  of  the  median  line  in  the  floor  of  the  mouth,  undoubtedly  metastases 
may  have  taken  place  on  both  sides  of  the  neck,  and  if  such  is  the  case,  a 
neck  dissection  must  be  made  on  both  the  right  and  left  sides.  If  this  is  true, 
the  anesthetic  solution  is  injected  from  one  sternomastoid  muscle  to  the 
other,  on  a  line  just  below  the  edge  of  the  jaw.  (See  Fig.  535.)  Such  an- 
esthesia will  enable  the  operator  to  remove  the  upper  lymph  nodes  on  both 
the  right  and  left  sides,  and  after  this  primary  operation  and  tissue  healing 
is  complete,  the  tumor,  which  is  located  in  the  region  of  the  tongue  or  floor 
of  the  mouth,  can  be  removed.  It  is  preferable  in  these  cases  to  employ  the 
cautery  knife. 

The  Base  of  the  Tongue.— If  the  base  of  the  tongue  is  involved  in 
the  operation,  additional  nerves  must  be  blocked.  The  base  of  the  tongue 
is  supplied  by  the  superior  hiryngeal  and  glosso-pharyngeal  branches. 
The  superior  laryngeal  right  and  left  branches  are  blocked  by  injecting  the 
solution  into  the  thyrohyoid  membrane.  This  nerve  passes  through  the  thyro- 
hyoid membrane,  which  is  located  one-half  centimeter  inferior  to  the  poste- 
rior extremity  of  the  hyoid  bone. 

Blocking  the  Superior  Laryngeal  Nerve.— The  technic  for  blocking  the 
superior  laryngeal  nerve  is  to  first  place  the  patient  on  his  back.  Bring  pres- 
sure upon  the  hyoid  ])one  on  opposite  side  from  that  of  the  injection,  which 
makes  it  more  prominent  on  the  side  of  injection.  After  this  has  been  ac- 
complished, place  the  index  finger  on  the  greater  cornu  and  force  inward  and 
downward  to  a  point  one  centimeter  inferior  and  anterior  to  the  greater  cornu. 
The  amount  of  solution  injected  is  from  three  to  four  mils  of  a  one  per  cent. 
In  most  cases  anesthesia  is  secured  in  from  ten  to  fifteen  minutes,  and  if  the 
technic  has  l)een  correctly  followed,  anesthesia  will  be  sufficient  for  operations 
which  involve  the  vocal  cords. 

Blocking  the  Olosso-pharyngeal  Nerve. — The  glosso-pharyngeal  nerve 
is  blocked  by  injecting  the  solution  into  the  mucous  and  submucous  mem- 
branes located  anterior  and  inferior  to  the  tonsil,  and  in  addition  a  deep 
injection  is  made  to  block  the  glosso-pharyngeal  branches  in  the  region 
of  the  base  of  the  tongue  on  each  side.  The  index  finger  is  placed  in  the 
floor  of  the  mouth,  which  greatly  assists  in  determining  the  direction  of  the 
needle.  The  needle  employed  is  60  mm.  in  length  and  is  guided  into  the  root 
of  the  tongue  on  each  side  where  three  mils  of  solution  are  slowly  injected. 


CHAPTER  XXXI 

BLOCK  ANESTHESIA  FOR  OPERATIONS  UPON  THE   SCALP, 
FOREHEAD,  CRANIUM,  AND  FRONTAL  SINUSES 

The  scalp  is  especially  favorable  for  operations  under  local  anesthesia  be- 
cause the  nerves  supplyin<»:  these  structures  have  a  constant  location  and  are 
easily  accessible.  The  scalp  and  its  underlyin<r  fascia,  as  well  as  the  perios- 
teum covering?  the  bone,  receive  their  entire  sensory  nerve  supply  from 
branches  from  below,  and  as  this  is  the  case,  it  is  not  difficult  to  block  various 
areas  for  scalp  operations.  The  nerve  •>  supply ina:  the  scalp  run  for  a  consid- 
erable distance  beneath  the  skin,  and  after  traversinor  the  skin  parallel  to 
the  surface  for  a  considerable  distance  penetrate  the  deep  fascia,  and  small 
branches  enter  the  bones  of  the  skull  to  supply  the  bone  and  the  pericsteum, 
Th(»  reader  is  referred  to  Fijrs.  56  and  121  which  will  illustrate  the  direction  of 
the  various  nerve  branches  supplying  the  scalp.  It  will  be  i\oticed  that  the 
point  of  exit  of  the  various  nerve  branches  to  the  scalp  can  be  easily  reached 
by  the  needle,  so  that  a  circumscribed  area  can  be  blocked.  In  most  cases 
the  solution  is  injected  at  right  angles  to  the  direction  of  the  nerve  branch, 
unless  the  operator  is  an  expert  in  aiuitomy  and  knows  exactly  where  to 
insert  the  needle  in  order  to  inject  the  solution  near  the  nerve  branch 
itself.  The  method  of  blocking  the  scalp  dei)ends  upon  the  nature  of  the 
operation.  If  it  is  an  ordinary  scalp  wound,  it  can  be  anesthetized  by  em- 
ploying the  circular  or  regioiud  nu^thod  as  described  on  pages  673  and 
()74.  In  addition  to  ordinary  scalp  wounds,  such  pathologic  conditions  as 
sebaceous  cysts,  angioma,  j)apilloinas,  wens,  dermoids,  endotheliomas,  and 
(»ther  growths  can  be  removed  by  blocking  a  cii-cumscribed  area  by  the  cir- 
cular or  regional  method.  If  the  oi)erati()n  is  to  be  an  extensive  one  upon  the 
scalp  and  other  tissues  of  the  cranium,  it  is  much  better  to  block  the  nerves 
and  their  branches  as  they  enter  the  cranial  field  by  the  deep  block  method. 
The  operator  must  remember  that  certain  areas  of  the  scalp  are  supplied  by 
the  overlapping  of  two  or  more  nerve  branches,  and  the  blocking  of  the 
main  branch  may  not  I'cnder  the  part  insensitive  to  pain  without  anesthetizing 
other  overlapping  branches.  Therefore,  it  is  neci*ssary  to  anesthetize  all  branches 
entering  the  operative  area,  and  this  is  done  in  one  of  two  ways.  First,  by  the 
nerve  blocking,  that  is,  blocking  the  nerve  as  it  enters  the  cranial  field; 
second,  by  the  circular  or  regional  method.  In  most  cases  it  is  far  better 
to  block  the  different  nerve  branches  before  they  enter  the  area  of  operation 
than  it  is  to  block  them  by  th(»  circidar  or  regional  method.  The  operator  who 
is  just  taking  up  this  form  of  anesthesia  and  is  not  well  versed  in  neural  anat- 
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omy,  will  find  the  circular  or  regional  method  much  easier,  and  far  better  re- 
sults will  be  obtained  than  the  blocking  of  the  individual  nerve  branches 
before  they  enter  the  operative  area.  In  other  words,  the  circular  method 
anesthetizes  only  the  terminal  branches  just  before  they  enter  the  operative  field, 
and  there  is  less  liability  of  failure.  The  experienced  operator  can  distin- 
guish between  the  pain  caused  by  the  terminal  branches  and  that  from  inade- 
quate blocking  of  the  large  branches. 

PREPARATION  OF  THE  FIELD  FOR  OPERATION  AND  SURGICAL 
TEGHNIC  FOR  SGALP  WOUNDS 

Scjilp  wounds  bleed  profusely  because  this  field  is  very  vascular,  and  the 
first  step  should  be  to  arrest  the  hemorrhage.  A  flap  of  scalp  with  only  a 
small  pedicle  may  not  slough  if  the  blood  supply  is  not  arrested;  therefore, 
when  employing  local  anesthesia  the  infiltrating  of  the  pedicle  with  a  solu- 
tion which  contains  a  large  percentage  of  suprarenin  should  be  avoided,  as 
it  will  interfere  with  the  blood  supply  for  a  considerable  length  of  time. 
The  solution  should  be  injected  quite  a  distance  from  the  flap  to  eliminate 
possible  dilTiculties.  The  preparation  of  the  scalp  should  always  be  care- 
fully carried  out,  which  is  accomplished  by,  first,  shaving  the  part;  al- 
ways shave  it  away  from  the  wound,  cleaning  the  tissue  with  benzin,  then  dry 
the  surface  and  a])ply  tincture  of  iodin.  If  soap  and  water  are  used,  the 
o])erator  should  be  very  careful  to  see  that  all  traces  of  soap  are  completely 
r<»moved  i)efore  a])plying  the  iodin,  as  soap  and  iodin  are  incompatible. 

The  next  step  is  to  tie  off  the  arteries  which  may  have  been  severed,  in 
order  to  arrest  the  hemorrhage.  If  the  bleeding  vessels  are  small,  usually  com- 
l)ressi()n  is  sufficient. 

The  rules  for  wound  healing  whieh  are  somewhat  out  of  place  here,  may 
be  l)rielly  stated,  as  follows:  First ,  complete  asepsis;  second,  absolute  hemo- 
stasis;  thini,  accurate  coaptation  of  the  edges  of  the  wound;  fourth,  physiologic 
rest,  that  is,  immobilization  of  the  parts. 

Technic  of  Injection. — If  the  circular  or  regional  method  is  employed,  the 
solution  is  injected  around  the  operative  field  by  first  inserting  the  needle 
beneath  the  skin  surface,  and  injecting  the  solution  slowly  until  a  wheal  has 
been  produced.  The  needle  is  now  withdrawn  and  inserted  a  second  time 
within  the  margin  of  anesthesia  which  is  indicated  by  the  first  wheal.  The 
reader  is  referred  to  page  (573  for  the  technic  of  regional  or  circular  anesthesia. 

LOGAL  ANESTHESIA  FOR  OPERATIONS  UPON  THE  GRANIUM,  DURA 

BIATER  AND  BRAIN 

It  is  not  difficult  to  produce  anesthesia  of  the  entire  scalp  by  blocking 
the  occipital  nerve  posteriorly,  the  supraorbital  nerves  anteriorly,  and  supra- 
trochlear, and  the  temporal  nerves  laterally.  The  temporal  nerves  are  blocked 
by  injecting  just  above  the  zygoma  and  distributing  the  solution  from  the  ex- 
ternal angular  process  of  the  frontal  bone  to  the  ear.    The  needle  should  peno* 
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trate  the  skin  and  pass  beneath  the  temporal  fascia.     The  supraorbital  an^ 
supratrochlear  nerves  are  blocked  as  they  pass  over  the  supraorbital  ridgp. 
(See  Pigs.  526,  527,  and  528.)    The  occipital  nerves  are  blocked  as  they  pass  from 
the  deeper  tissues.    (See  Figs.  523  and  524.)     If  the  above  nerves  are  blocketl 
on  one  side  only,  anesthesia  will  be  secured  to  a  point  near  the  sagittal  suture, 
where  the  nerves  of  the  same  name  from  the  opposite  side  overlap  the  nerres 
which  have  been  injected.    This  method  is  of  great  value  if  the  operation  ex- 
tends over  a  considerable  area.    As  will  be  seen,  the  scalp  on  one  side  is  anes- 
thetized.    If  the  operation  is  of  a  minor  character,  or,  in   other   words,  if 
it  does  not  involve  an  extended  area,  the  terminal  method  of  anesthesia  pro- 
duces gratifying  results  in  most  cases.    p]ither  the  terminal  or  nerve  blocking 
methods,  if  carried  out  properly,  will  suffice  for  operations   upon    the  soft 
parts  as  well  as  the  trephining  of  the  skull,  such  as  those  involving  the  dura  mater 
and  brain.    If  deep  nerve  blocking  is  not  employed,  the  operative  field  must 
be  completely  surrounded  with  the  local  anesthetic  solution  by  the  circular  in- 
filtration method  to  insure  anesthesia.     After  the  injections  have  been  made 
encircling  the  area  of  operation,  the  needle  should  pass  through   the  scalp 
and  should  strike  the  skull ;  then  the  needle  is  held  parallel  to  the  outer  sur- 
face of  the  bone,  and  one-half  mil  of  solution  is  injected.    The  needle  is  now 
advanced  beneath  the  periosteum  and  one-half  mil  is  injected.    For  trephining 
the  solution  should  be  injected  in  the  scalp  and  beneath  the  periosteum  cov- 
ering the  bones  of  the  skull  in  the  region  of  operation.     The  operator  should 
mark  out  the  direction  of  the  needle  so  that  no  area  will  be  missed  in  injecting. 
If  the  operation  is  for  the  trephining  of  bone  and  exposure  of  the  brain  for 
a  brain  operation,  the  area  should  be  })repar(»d  as  given  on  page  737  for  opera- 
tions upon  the  scalp. 

The  employment  of  local  anesthesia  for  operations  requiring  the  entering 
of  the  skull  and  exposure  of  the  brain  is  a  matter  of  personal  equation  with 
the  operator.  No  set  rule  can  })e  followed  to  employ  or  not  to  employ  local 
anesthesia  in  certain  cases.  We  know  it  would  be  impossible  to  use  local  anes- 
thesia in  a  certain  class  of  patients,  such  as  the  highly  nervous  or  neurotic 
individual,  for  if  the  operation  is  of  such  extent  as  to  require  extensive  mallet- 
ing  and  chiseling,  the  psychic  effect  might  do  more  harm  than  a  general  anes- 
thetic. On  the  other  hand,  if  the  patient's  physical  condition  is  normal  and  his 
mental  condition  will  permit  it,  or,  in  other  words,  if  you  can  obtain  his  confi- 
dence and  think  you  can  maintain  it  throughout  the  operation,  local  anesthesia 
can  be  used  for  many  injuries  of  the  bone;  it  makes  no  difference  whether 
it  requires  the  employment  of  the  trephine,  drill,  or  chisel. 

Many  times  it  is  essential  to  use  local  anesthesia  for  operations  upon  thf 
cranium  which  may  have  been  the  result  of  some  severe  accident.  In  such 
cases  the  cranium  may  not  only  be  involved  ))ut  the  throat,  jaw,  mouth,  phar- 
ynx, or  some  other  important  division  of  anatomy,  and  in  such  instances  it 
will  be  found  that  local  anesthesia  is  highly  important  from  the  fact  that  it 
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may  guard  against  the  great  danger  of  pneumonia  whieh  may  follow  a  gen- 
eral anesthetic. 

If  the  injections  are  made  properly,  in  most  eases  the  dura  mater  is  com- 
pletely blocked.  It  has  been  proved  by  many  observers  on  conscious,  living 
subjects  that  the  surface  of  the  brain  is  insensitive. 

In  summing  up  the  value  of  nerve  blocking  and  circular  terminal  anesthe- 
sia for  trephining  and  brain  operations,  it  can  be  said  that  with  a  large  num- 
ber of  these  operations  local  anesthesia  can  be  used  with  satisfaction  to  both 
operator  and  patient,  and  the  outcome  of  the  case  be  highly  gratifying. 

The  opening  of  the  skull,  when  the  patient  is  conscious,  will  probably 
never  beconu^  a  very  popular  procedure,  for  not  many  patients  will  submit 
to  the  operation  and  allow  their  skulls  to  be  opened  and  chiseled  when  they 
are  perfectly  conscious.  However,  their  physical  condition  may  contrain- 
dicate  general  anesthesia,  and  local  anesthesia  might  prove  to  be  the  method  of 
safety. 

BLOCKING  THE   LARGE   NERVE   BRANCHES   WHICH   SUPPLY   THE 

SCALP  AND  FOREHEAD 

The  operator  must  nMuember  that  several  different  nerve  branches  sup- 
ply the  scalp,  and  that  a  number  of  nerves  overlap  its  borders.  These  must  be 
blocked  if  the  oi)eration  is  to  be  an  extensive  one.  Because  of  the  free  over- 
lapping of  the  various  nerve  brancht»s,  it  becomes  necessary  to  block  all  the 
overlapping  branches  which  supi)ly  the  operative  area.  The  operator  must 
always  bear  in  mind  that  a  few  terminal  nerve  branches  enter  the  border 
of  the  scalp  and  su])ply  the  ])art,  in  addition  to  the  regular  main  nerve  trunks. 

The  blocking  of  the  several  nerves  which  supply  the  scalp  will  now  be 
discussed. 

BLOCKING  THE  SMALL  OCCIPITAL  NERVE 

Topography  of  Anatomy.-  This  ncrv(»  varices  somewhat  in  size.  The  author 
has  two  wet  anatomic  specimens  showing  this  branch  fully  exposed,  in 
one  of  which  it  is  fully  twice  as  large  as  in  the  other.  Cunningham  states 
that  the  nerve  may  b(»  double.  Th(»  nerve  arises  from  the  cervical  plexus,  hav- 
ing its  origin  from  the  second  and  third  cervical  nerves,  in  most  cases  beneath 
the  sternocliMdomastoid  muscle.  (See  Figs.  4:J,  60,  121.)  It  extends  poste- 
riorly and  superiorly  for  a  short  distance  along  the  ])osterior  border  of  this 
muscle,  then  passing  to  the  sui)erficial  surface,  it  enters  the  deep  fascia  and 
into  the  posterior  triangle  of  the  neck  where  it  divides  into  the  auricular,  occi- 
pital and  mastoid  branches,  also  giving  olT  many  cervical  branches  to  the 
neck.  (Se(»  Figs.  56  and  121.)  The  occipital  and  mastoid  branches  give  sen- 
sory nerve  supply  to  the  scalp,  while  the  auricular  branch  supplies  the  skin 
of  the  auricb*  on  the  cranial  surface.  The  nerve,  as  it  courses  upward  and 
backward,  is  under  cover  of  th(»  posterior  border  of  the  sternocleidomastoid 
muscle,  and  enters  the  scalp  just  posterior  to  the  border  of  the  mastoid  proc- 


l\i) 


ISLOCK    AM>Tm:>IA    AM»    AlJ.IIiU    SI'lt.IKrTS 


fss.    This  iHTvr  liniiirh  jni;istiniw»s»'s  Thm-Iv  witli  tin*  \smi\  jiiirifijlar  ami  iivv,a 
(KM'ipital   iH'rv«'N. 

Technic  of  Injection.  TIm-  wwr  i^  i-a-ily  l»l'M-k«*il  l>y  injiM-tinj?  tlit-  >ulu- 
li(»ii  al'HiL'  tin'  iMiNi.-rior  iMinlrr  of  llir  stirinn-li*iilnmast(»id  iiiiiM'lf.  Th*-  ri«'t'- 
jIIi's  rniployt'il  nrr  Nn.  7  aii<l  No.  4.  Al'lt-r  innkiiiL'  th<'  pn»liiiiiiiary  in.jf«-tioii  in 
tlif  skill.  M»M'illr  Ni».  4.  2.")  iTJiuin*.  and  :*•')  iiiiHiiii»*trr>  in  IfMiirth.  i^  inscrtf.l 
into  tlir  an»'stlii'ti/.iMl  skin  ilini-tly  ovn*  tin-  post.ritu-  ImnliT  of  tlif  iiiusrif  an«I 
on  a  lin<*  tlrawn  posterior  from  tli«'  jinL'l*'  »•!*  tiji'  jjiw.  Op.  ji  ran  Ik*  )>Iork»-«l 
liy  insiTtintr  tin*   ii<'f<lli'  iiii«M'tly   ln'liiml   tin*   pnsiprior  }»on|rr   cil*    tlif   inastiiiil 


i-ii.ii  ■  •  I  \  • 


pi-«M-i's>  nf  till'  i«'iiipi)r;il  \ut]\t\       Si't'  l'*iiiN.  r>»i  .inii  .Vj;i.       TIm*  anjnuiit   of  solu- 
tion i-«Mjuii'«'<l  i.N  two  mils. 


BLOCKING  THE  GREAT  OCCIPITAL  NERVE 

Topography  of  Anatomy.  'I'IiIn  mrvr  is  thr  nn^lial  br.-indi  from  tlw  j)i».sti«- 
rior  division  of  tin-  M'cond  «'«'i-\  i<*;il  n«'i'v«'.  >  S«'"  Fi^^s.  |:|  and  121.)  Jt  i)i<T«*"s 
llir  upp<'r  pari  <d'  lln-  triip«'/iii^  nin>«'h'.  nNo  \hr  d.'rp  fjist-ia  of  \\\o  hark  t»f 
tlu'  nrrk.  li  rnirr^  iIm'  srjilp  (hi  its  po>ii-i-inr  snrfa<'r,  jMfVt'i'in^'"  tin*  ])osti»ri«ir 
aspf'ct  <if  tin"  p:irii'l;il  Imiih'  :ind  tii"  ocripiial  Imnt'.  This  is  tin*  lar«r«*st  «Mita- 
nt'ous  n«'!'\«*  .snppl\in«r  tin*  postiTior  pjn-i  of  tjif  sr;dp.     Aflrr  tlu»  norvr  passr> 
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through  the  triangular  space,  which  is  bounded  by  the  rectus  capitus  posticus 
major,  the  inferior  and  superior  oblique  muscles,  it  pierces  the  former  muscle, 
and  ascends  under  cover  of  the  trapezius  muscle  at  a  point  midwa}^  between 
the  mastoid  process  and  the  external  occipital  protuberance.  (See  Fig.  56.) 
When  it  reaches  a  point  near  the  superior  curved  line  of  the  occipital  bone,  it 
enters  the  trapezius  muscle  passing  exteriorly  to  it,  and  divides  into  numer- 
ous branches  which  supply  the  scalp  in  the  occipital  region. 

This  region  is  not  only  supplied  by  the  great  occipital  nerve,  but  also 
by  small  branches  from  the  small  occipital  nerve  from  the  first  cervical  nerve. 


Fig.    524.      Location    for    blocking   the    greater    occipital    nerve. 


Technic  of  Injection. — The  great  occipital  nerve  is  blocked  on  a  line  just 
beneath  the  inferior  margin  of  the  superior  curved  line  of  the  occipital  bone  at 
a  point  three  c(»ntimeters  lateral  to  the  ext(»rnal  occipital  ])rotuberance.  (See  Figs. 
5()  and  524.)  The  amount  of  solution  used  for  this  injection  is  three  mils,  and 
the  needles  employed  are  Nos.  4  and  7.  The  operator  must  remember  that 
other  terminal  branches  enter  the  area  which  is  being  blocked,  and  that  the 
blocking  of  the  great  occipital  nerve  may  not  be  sufficient  to  operate  without 
inflicting  i)ain  on  the  patient,  and  if  the  o])erator  finds  that  sensation  remains, 
a  transverse  line  of  anesthesia  must  be  i)roduce(l  along  the  lower  border  of 
the  superior  curved  line. 


BLOCKING  THE  AURICULO -TEMPORAL  NERVE 

Topography  of  Anatomy. — ^Thi?s  larj^^e  nerve  arises  by  two  root.s  from 
the  third  or  iiicuulibiilar  (iivisitvn  of  the  fifth  cranial  tierve.  (8oe  Pi^s,  40,  48, 
and  96.)  (See  Chapter  VI 1  fur  descriptioii.)  Bdth  roots  are  sensory  and 
comiminieate  wttfi  tlu-  otic  fraii^rlion  wliieli  eaniieets  it  with  the  j^Iosso-phar- 
vDi^eal  nerve.  After  this  nrrvr  in  ^.nven  off  fr^nn  tlie  posterior  division  of 
the  iruiiKlilvular  nerve,  its  eourse  is  posteriorly  and  outward  and  is  situated 
under  e(»ver  of  the  external  ptervfroid  inusrle.  It  iiasses  lielvvren  the  condyle 
of  tlie  inferior  maxillary  lione  and   Ihe  spheiiornandiliulur   li*ranieiit.   passjufr 


p  the   auriculotemporal    iKTve. 


Ihron^di  tiie  i>arolid  «^land  over  tlie  ro<>t  of  the  zyjionia,  antl  eourses  superiorly  to 
the  temple,  aee^mipaMied  by  the  superficial  tf*Hiporal  artery.  (See  Figs.  95 
and  J)6.)  It  divides  into  several  branches,  but  the  t\\  fi  largest  are  the  auricular 
and  temporal  which  snpf>ly  the  lateral  surface  of  the  head,  that  is,  the  tem- 
ple and  sealp  with  sensati{)u.  The  terminal  branches  of  this  uerve  reach  a 
point  near  the  vertex  of  the  skulK 

Technic  of  Injection. — The  auriculti-tcmpto'al  nerve  is  bloeked  by  in- 
jecting the  solution  uiuler  the  skin  at  the  upper  surface  of  the  zyitroma 
at  a  point  onedialf  cent i nutter  p<KSterior  to  ibe  tcmpcn-al  artery.  The  needle 
stioubl  penetrate  the  skin  and  srdjcutaneous  tissue  to  n  depth  of  one-half  to 
one  centimeter.     The  nerve  is  located  ptisterior  to  tiic   root  of  the  zygoma. 


SCALP,   FORKHEAD,    CRANIUM,    AND   FRONTAL   SINUSES  743 

Two  mils  of  a  2  per  cent  solution  are  injected  with  needles  Nos.  4  and  7. 
(See  P^igs.  56,  95,  and  525.) 

BLOCKINO  THE  FRONTAL  NERVE 

Topography  of  Anatomy. — The  frontal  nerve  is  a  continuation  of  the 
first  or  ophthalmic  division  of  the  fifth  nerve.  It  enters  the  orbit  after 
passing:  throuofh  the  .superior  orbital  fissure  and  is  located  in  the  roof  of 
the  orbit,  beinjr  situated  above  the  orbital  muscles.  (See  Figs.  51  and  60.) 
It  courses  anteriorly  in  the  roof  of  the  orbit  above  the  levator  palpebrse 
superioris  muscle,  and  in  mo.st  cases  the  nerve  is  in  contact  with  the  peri- 
osteum covering  the  roof  of  the  orbital  cavity.  At  a  point  about  midway 
between  the  anterior  and  posterior  i)arts  of  the  orbit  it  divides  into  the  supra- 
trochlear and  sui)ra()rbital  branches.  (See  technic  below  for  blocking  the 
supraorbital  nerve.) 

BLOCKINO  THE  SUPRAORBITAL  NERVE 

Topography  of  Anatomy. — This  nerve  courses  anteriorly  along  the  peri- 
osteum covering  the  roof  of  the  orbit  until  it  reaches  the  supraorbital  foramen 
or  notch,  where  it  passes  out  and  then  courses  upward  over  the  forehead. 
(See  Figs.  35.  56,  and  HO.)  Its  branches  supply  the  skin,  subcutaneous  tissue, 
muscles,  and  periosteum  in  that  region.     It  divides  into: 

1.  The  frontal  branches  which  supply  the  scalp  and  forehead,  and  pa.ss  as 
far  distally  as  the  vertex.     (See  Fig.  ry(\.) 

2.  Branches  which  supply  the  upper  eyelid. 

3.  Branches  which  supply  the  mucous  membrane  and  bone  of  frontal 
sinus. 

Technic  of  Injection. — This  nerve  may  be  blocked  by  using  either  the 
inner  or  outer  orbital  injections.  If  these  injections  are  employed,  not  only 
will  the  supraorbital  nerve  be  blocked,  but  the  supratrochlear,  because  the 
solution  is  deposited  far  enough  posteriorly  in  the  roof  of  the  orbit  to  block 
the  frontal  nerve  before  it  divides  into  the  supraorbital  and  supratrochlear 
divisions.  (See  Figs.  40  and  HO.)  In  case  the  supraorbital  nerve  is  de- 
sired to  be  blocked  independently  of  other  branches,  the  technic  is  as  follows: 

Locate  the  supraorbital  notch  or  foramen  with  the  index  finger.  It  is 
situated  in  the  supraorbital  margin  of  the  frontal  bone  to  the  lateral  of  the 
medial  angular  process.  It  is  also  located  at  the  junction  of  the  second  and 
third  fifths  of  the  supraorbital  margin.  (See  Figs.  :V2  and  35.)  The  needles 
employed  for  making  this  injection  are  Nos.  4  and  7.  (See  Fig.  177.)  After 
making  the  i)relimiiuiry  injection  of  one-half  mil  with  needle  No.  7,  needle 
No.  4  is  inserted  into  the  skin  directly  over  the  sui)raorbital  nerve  as  it  makes 
its  exit  through  the  supraorbital  notch  or  foramen.     When  the  solution  is 
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injected,  the  point  of  the  needle  should  be  in  contact  with  the  periosteum 
in  this  immediate  rej^ion.  Two  mils  of  the  solution  will  jrive  profound  anes- 
thesia in  three  or  four  miiuites  followinj?  the  injection.     (S«»o  Fi<r.  526.) 

BLOCKINO  SUPRATROCHLEAB  NERVES 

Topography  of  Anatomy.  -  Tli is  is  a  branch  of  the  frontal  nerve.  It  is 
situated  to  the  medial  of  the  su])raorbital  branch.  (See  Fijr.  56.)  It  courses 
forward  alonjr  Hie  periosteum  coverinjr  the  roof  of  the  orbit,  ero.s.sinfr  the  ten- 
don of  the  sup(»ri<)r  obliipic  musi-le,  ieavinfi:  the  orbit  to  the  ine<lial  of  the 
supraorbital   notch  or  foramen,  which   jrives  exit   to  the  supraorliital   nerve. 


I'ijif.   5Jf».   -Not  (ill*  ill  imsitiuij  for  lilorkmn  the   stipraurliital  iutvc*. 

(Sec  Fif^s.  40  and  (JO.)  After  it  i)asses  out  of  the  orbital  cavity,  it  bends  over 
the  j)eriosteum  coverin<r  the  supraorbital  margin  of  the  frontal  bone,  and  di- 
vides into  numerous  sensory  branches  whirh  supply  the  skin  and  other  struc- 
tures in  tlie  center  of  the  f<»rehcad,  nuMlial  as|)<'ct  of  the  eye,  and  root  of  the 
nose. 

Technic  of  Injection.- -This  nerve  is  blocked  by  insert inj^  the  needle 
int(»  the  skin  directly  over  the  supraorbital  marj?in  at  a  point  1  cm.  medial 
to  the  suiu'aorbital  notch  or  foramen.  The  needle  is  forcc^d  into  the  tis- 
sue until  it  strikes  the  periosteum  which  should  be  at  an  approxinnite  <lepth 
of  7  mm.  The  amount  (»f  solution,  injected  is  two  mils,  and  the  needles 
em])loyed  are  the  same  as  those  for  blocking  the  supraorbital  nerve. 
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THE  COMBINED  BLOCKING  OF  THE  SUPRAORBITAL  AND  SUPRA- 

TROCHLEAR  NERVES 

This  is  accomplished  by  one  injection  and  is  desirable  if  the  operation 
extends  over  a  sufficient  area  of  the  forehead  and  scalp  to  necessitate 
the  blocking  of  both  divisions.  (See  Fig.  56.)  Instead  of  making  individual 
injections  for  each  nerve  branch,  the  needle  is  inserted  midway  between 
the  two  nerves  as  they  pass  upward  and  over  the  supraorbital  margin. 
Needle  No.  7  is  employed  to  make  the  preliminary   injection  through   the 


Fig.   527. — Area  of  anesthesia  secured  by  blocking  the  jiiipraorbital  and  supratrochlear  nerves  on  one  side. 

X  shows  point  of  injection. 

skin  and  su])cutane()us  tissue,  to  be  followed  by  the  regular  needle  which 
is  advanced  through  the  tissues  until  the  point  is  resting  against  the  perios- 
teum. Four  mils  of  a  2  per  cent  solution  are  injected  which  will  produce  pro- 
found anesthesia  in  both  nerves  within  three  minutes.  The  average  distance 
between  the  supraorbital  and  supratrochlear  branches  at  the  point  of  injec- 
tion is  approximately  1  cm.;  therefore,  if  the  solution  is  injected  midway  be- 
tween the  two  j)()ints,  it  will  only  have  to  infiltrate  a  distance  of  5  mm.  later- 
ally and  medially  to  block  the  respective  nerve  branches.  (See  Figs.  527  and 
528.) 
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BLOCKING  THE  NERVE  SUPPLY  TO  THE  FRONTAL  SINUS 

The  an-a  of  the  frontal  simises  is  anesthetiKed  by  combining  the  nerve 
blocking  and  terminal  met  hods.  The  loeal  method  employed  a  uiimber  of 
years  ago  for  anesthetizing  the  area  of  the  froulal  sinus,  was  to  infiltrat?- 
the  overlying  tissue  and  periosteum  eoveringf  the  siiiuseSj  \^'hich  in  many 
rases  was  a  failure.  The  nerves  bloeked  are  the  supraorbital,  snpra- 
troehlear,  ethmoid,  and  the  seeond  or  maxillary  division  of  the  fifth  nerve 
The  liloekin*:  of  the  latter  named  nervt*  anesthetizes  the  small  nerve  braneht'> 
whieli  sujrply  the  struetnres  situated  between  the  frontal  sinus  and  nasal 
eavity.  It  was  Peuekert  who  first  presented  the  teehi>ie  for  blocking  the 
nerve  supply  to  this  n'tiiuu  and   it  was  later  improved  by   Brauu. 


¥ig.    528.— ^Jllusiraiing   ihc    area    of   aiu-sthcisia    pTodiicnl    by    hlockinif    ihc    right    arni    IcH    supraortiital  «nij 
&u|j^ratrotti]car   nerves,    X   shows  point   of  injection. 


Technic  of  Blocking.— First  hhK*k  the  seeond  division  of  the  fifth  nen*f 
by  the  intraoral  metln^d.  (See  pajre  380  for  teehnie.)  Then  make  a  mediaU 
orbital  injeetion  to  bloek  the  anterior  and  posterior  ethmoidal  nerves  whieh  suj>- 
ply  tln^  mueons  nienjbrane  of  the  sjiheinmi  iuid  frontal  sinuses,  togrether  with  the 
mucous  membrane  eoverin^r  the  eribriforin  plate  of  the  ethmoid  bone,  as  well 
as  otlier  nearby  struetures.  (See  patje  »175  for  teehnie.)  In  addition  to  sn^h 
plying'  the  above  rmmed  tissues,  the  anterior  (Ethmoidal  nerve  also  supplies 
ihe  ut>t>er  |>urtion  of  the  mue«nis  tnembrane  lijiiiitr  the  nasal  eavity 
after  whieh  its  brnnehes  pnss  downward  and  forward  and  are  distributed  to 
the  skin  eovering  the  tip  of  the  nose.     It  makes  its  exit   between  the  eartib 
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aginous  or  bony  parts  which  assist  in  the  formation  of  the  nose.  (Fig.  56  illus- 
trates tlie  nerves  passing  through  the  skin.)  The  blocking  of  the  anterior  and 
posterior  ethmoidal  nerves  by  the  medial  orbital  injection  is  to  puncture  the  skin 
at  a  point  2  cm.  a])ove  and  lateral  to  the  inner  canthus  of  the  eye  just  be- 
neath the  supraorbital  margin.  (See  number  1,  Fig.  529.)  The  needle  is 
advanced  posteriorly  and  in  contact  with  the  periosteum  to  a  depth  of  4  cm. 
(For  technic  of  medial  orbital  injection  see  page  875.)  Inject  5  mils  of  a  2 
per  cent  procain  suprarenin  Ringer  solution. 

The  walls  of  the  orbit,  which  are  practically  straight,  are  especially 
adapted  for  blocking  the  branches  of  the  ophthalmic  division.  The  operator 
should  e.xt^rcise  every  care  in  observing  that  the  bevel  of  the  needle  is  advanced 


^^   - 
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KiK-  ^~'f.  Illustrating  points  of  injections  for  frontal  sintiA  operation.  1,  Medial  orbital  injection: 
2,  location  for  lilockinR  supraorbital  and  sui»ratrochlear  nerves;  3,  jmint  for  blocking  lacrimal  nerre;  4  and 
5  represent  terminal  circular  metbod.  Note  how  the  injections  arc  extended  horizontally  near  median 
line,  then  laterally  and  downward   to  external   canthus  of  the  eye. 

in  actual  contact  with  the  periosteum.  The  outer  and  medial  walls  of  the 
orbit  have  surfaces  that  make  them  ideal  for  inserting  a  needle  in  that 
particular  location.  The  operator  should  never  insert  the  needle  in  any 
location  in  the  orbit  where  it  is  not  ])ossible  to  keep  the  needle  in  con- 
tact with  the  periosteum.  If  the  lateral  wall  of  the  frontal  sinus  is  to  be  re- 
moved, it  may  be  necessary  to  make  a  lateral  orbital  injection,  but  in  most  cases  it 
is  not  necessary.  (See  page  372  for  technic.)  In  addition  to  blocking  the 
second  division  of  the  fifth  nerve  (see  page  380  for  technic)  and  the  blocking 
of  the  anterior  and  posterior  ethmoidal  nerves  by  the  inner  or  medial  orbital 
injection,    other    injections   are    necessary    for    blocking    the    other    sensory 
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branches.  The  next  step  is  to  block  the  sensory  nerves,  which  are  the  supra- 
trochlear, supraorbital  and  lacrimal  over  the  supraorbital  margin.  Numbers 
2  and  3  in  Fig.  529  represent  points  of  injection  for  blocking  supraorbital, 
supratrochlear  and  lacrimal  nerves.  Inject  2  mils  of  a  2  per  cent  solution 
for  each  injection.  Following  the  above,  inject  a  1  per  cent  solution  by  the  cir- 
cular method  by  inserting  the  needle  in  the  skin  lateral  to  the  bridge  of  the  nose. 
First  inject  one  and  a  half  mils  for  the  preliminary  injection  to  the  side  of 
the  bridge  of  the  nose,  which  will  produce  a  distinct  wheal.  (See  No.  4  in 
Fig.  529.)  Remove  the  needle  and  repeat  injection  within  the  margin  of 
the  anesthetized  zone,  as  indicated  by  number  5,  Fig.  529.  Repeat  this  teehnie, 
injecting  one  and  a  half  mils  of  a  one  per  cent  solution  as  often  as  necei$sary  to 
cover  the  area  extending  from  the  bridge  of  nose,  upward,  laterally  and  down- 
ward to  external  canthus  of  eye  as  shown  in  Fig.  529.  The  total  amount  of 
solution  for  all  the  injections  is  as  follows: 

Eight  mils  of  a  2  per  cent  solution  for  the  two  deep  injections,  that  is, 
the  blocking  of  the  second  division  of  the  fifth  nerve,  and  the  blocking  of 
the  anterior  and  posterior  ethmoidal  branches  of  the  ophthalmic  division 
by  the  medial  orbital  method.  Approximately  seventeen  mils  of  a  1  per  cent 
solution  are  injected  for  blocking  the  various  other  branches  as  enumerated 
above.  If  these  injections  have  been  accurately  made,  perfect  anesthesia 
w^ill  be  secured  in  the  skin,  periosteum,  mucous  membrane,  bone  and  other 
structures  in  the  region  of  the  frontal  sinus,  and  an  operation  involving  the 
frontal  sinus  can  be  performed  absolutely  without  pain.  All  soft  tissue  and 
bone  tissue  supplied  by  the  nerves  anesthetized  can  be  operated  upon  with 
success;  even  a  portion  of  the  ethmoidal  colls  can  be  successfully  removed. 

The  profound  anesthesia  and  the  anemia,  wiiich  causes  an  almost  blood- 
less field  of  operation,  makes  the  eye,  ear,  nose  and  throat  specialist  enthusias- 
tic over  the  method,  when  it  has  been  demonstrated  to  him  just  what  can  l>e 
accomplished  through  this  medium. 

The  reader  should  familiarize  himself  with  the  osteology  of  the  walls  of 
the  orbit,  and  nerve  supply  before  attempting  the  blocking  for  a  frontal  sinus 
operation. 


CHAPTER  XXXII 

BLOCK  ANESTHESIA  FOR  ALVEOLECTOMY;  FRACTURE  AND 

EXCISION  OF  LOWER  JAW;  SKIN  GRAFTING;  REMOVAL 

OF  TUMORS;  REMOVAL  OF  FOREIGN  BODIES;  PARA- 

CENTESIS;   MASTOID;    REMOVAL   OF    CERVICAL 

LYMPH  GLANDS  AND  THYROIDECTOMY 

BLOCK  ANESTHESIA  FOR  ALVEOLECTOMY 

In  most  eases  alveolectomy  is  performed  immediately  following  the  ex- 
traction of  the  teeth  and  no  additional  anesthesia  is  required  other  than  that 
])r()diieed  for  the  extraction  of  the  teeth. 

However,  if  an  alveolectomy  is  to  be  performed  on  a  patient  who  has  had 
his  teeth  extracted  previously,  the  blocking  of  the  second  or  superior  max- 
illary division  of  the  fifth  cranial  nerve  on  the  right  and  left  sides  by  the 
intraoral  method  is  sufficient  for  the  operation  in  the  upper  jaw\  If  the  proc- 
ess is  to  be  removed  in  a  circumscribed  area,  the  deep  block  injections  w^hich 
are  necessary,  depend  upon  the  location  of  the  operation  and  do  not  differ 
from  the  technic  which  has  been  given  for  the  blocking  of  the  teeth  in  the 
difTerent  zones;  therefore,  the  reader  is  referred  to  various  parts  of  the  text 
for  this  information.  If  the  operation  is  upon  the  lower  jaw  it  will  be  neces- 
sary t(»  block  the  long  buccal  nerve  in  75  per  cent  of  cases,  otherwise  the 
blocking  of  the  right  and  left  inferior  dental-lingual  nerves  will  suffice. 

BLOCK  ANESTHESIA  FOR  REDUCTION  OF  FRACTURE  OF  LOWER  JAW 

If  the  fracture  is  a  simple  one  located  in  the  body  of  the  mandible  at 
some  point  between  the  lower  third  molar  and  the  cuspid  fossa,  usually  the  in- 
ferior dento-lingual  blocking  is  sufficient.  lIo\vever,  if  it  is  a  compound 
fracture  involving  considerable  tissue,  it  is  then  necessary,  in  addition  to 
the  inferior  dento-lingual,  to  block  the  branches  from  the  cervical  plexus 
by  the  terminal  infiltration  method.  This  is  accomplished  by  injecting  the 
solution  along  the  lower  border  of  the  mandible.  If  infection  is  present,  then 
instead  of  making  the  inferior  dento-lingual  injection  by  the  intraoral  method, 
the  third  or  mandibular  division  is  blocked  at  the  foramen  ovale  by  the  extra- 
oral  method.  (For  technic,  see  page  396.)  If  the  third  or  mandibular  divi- 
sion is  blocked.  In  most  cases  it  is  necessary  to  anesthetize  the  communicating 
or  overlapping  branches  from  the  cervical  plexus  by  infiltrating  the  skin 
an<l  deep  tis.sues  along  the  lower  border  of  the  mandible  as  illustrated  in 
Fig.  408.    The  skin  and  deeper  tissues  are  injected  from  a  point  posterior  to 
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the  angle  of  the  jaw  and  as  far  anteriorly  as  is  necessary,  this  depending  upon 
the  location  of  the  fracture. 

If  the  fracture  is  located  in  the  region  of  the  mental  foramen,  then  in- 
filtrate to  a  point  near  the  incisive  fossa.     If  the  fracture   is   in  the  region 
of  the  lower  cuspid  tooth,  infiltration  is  extended  to  the  median  line.     If  the 
fracture  is  situated  in  the  incisive  fossa,  or  at  the  symphysis,  then  the  line  of 
infiltration  should  extend  to  the  region  of  the  cuspid  tooth  on   the  opposite 
side.     If  the  fracture  is  located  in  the  region  of  the  mental  foramen,  euspid 
tooth,  incisive  fossa,  or  median  line,  it  will  be  necessary  to  block  the  over- 
lapping lingual  branches  from  the  opposite  side  by  injecting  the  solution  into 
the  mucous  membrane  in  the  floor  of  the  mouth,  and  gum  tissue  covering  the 
lingual  alveolar  plate  as  described  on  pages  619  and  629  and   Fi^.  454  to 
468.    In  addition  to  the  above  injections  it  will  be  necessary  to  make  several  in- 
jections along  the  lingual  alveolar  plate  by  extending  the  needle  through  thf 
skin  into  the  doep  tissues  and  in  contact  with  the  periosteum  from  beneath 
the  skin.     This  process  is  repeated  as  often  as  necessary  to  anesthetize  the 
tissues  which  are  involved. 

BLOCK  ANESTHESIA  FOR  EXCISION  OF  THE  LOWER  JAW 

It  is  very  fortunate  indeed  that  this  operation  is  not  a  common  one. 
However,  it  is  necessary  that  the  jaw  be  removed  in  extreme  cases  of  eareinom^ 
or  sarcoma  of  the  alveolar  region.  Block  anesthesia  may  be  used  in  the  re- 
moval of  either  a  section,  or  excision  of  the  lower  jaw.  The  teehnic  is  as 
follows: 

The  cervical  plexus  is  blocked  by  injecting  the  solution  along  the  sterno- 
cleidomastoid muscle  as  illustrated  in  Figs.  536,  537  and  538.  The  injection 
should  be  made  extending  from  the  anterior  surface  of  the  mastoid  process  to  the 
clavicle.  In  addition  the  solution  is  injected  by  the  terminal  infiltration  method 
from  a  point  midway  between  the  mastoid  process  and  clavicle,  anteriorly 
to  the  tip  of  the  chin  and  upward  in  the  median  line,  until  the  region  of  the 
lower  lip  is  reached.  In  addition  to  the  above  injections,  the  mandibular  or 
third  division  of  the  fifth  nerve  is  blocked  at  the  foramen  ovale  by  the  extra- 
oral  method.  (For  teehnic,  see  page  525.)  It  is  also  necessary  to  block  the 
mucous  membrane  and  subcutaneous  tissues  in  the  floor  of  the  mouth.  (See 
teehnic,  page  749,  for  *' deduction  of  Fracture  of  Lower  Jaw.*')  If  the  jaw  is  to 
be  excised  at  the  median  line  no  other  injections  are  necessary.  However,  if 
the  jaw  is  to  be  incised  posterior  to  the  median  line,  it  then  becomes  nect^sary  to 
block  the  overlapping  branches  on  the  oi)posite  side. 

BLOCK  ANESTHESIA  FOR  SKIN  GRAFTING 

Block  anesthesia  can  be  used  to  great  advantage  for  anesthetizing  the 
area  from  which  the  skin  graft  is  to  be  removed.  Usually  the  skin  is  removed 
from  the  leg  and  the  terminal  infiltration  method  is  employed.  If  the  skin 
is  to  be  transplanted,  such  as  following  the  removal  of  a  tumor,  it  .should  l>e 
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(lone  at  the  same  time  the  tumor  is  removed.  However,  if  the  skin  is  to  be 
transplanted  to  an  area  whieh  has  been  operated  upon  previously,  and  one 
which  is  covered  with  fj:ranulation  tissue,  the  raw  open  wound  can  be  an- 
esthetized by  ai)plyin«j^  compresses  which  are  saturated  with  a  20  per  cent 
procain  suprarenin  Kinder  solution.  (See  formula,  paj^e  694.)  After  leav- 
ing the  compress  in  position  for  fifteen  minutes  the  granulation  tissue 
and  surface  are  freshened  by  scraping  before  the  skin  grafts  are  applied. 
The  part  where  the  skin  is  to  be  removed  is  anesthetized  by  the  terminal  in- 
filtration method,  the  skin  being  infiltrated  in  a  circular  manner  in  the  shape 
of  a  horseshoe,  the  open  end  located  toward  the  distal  end  of  the  leg,  if  the 
skin  is  being  removed  from  the  leg. 

Profound  anesthesia  will  be  secured  by  thoroughly  infiltrating  the  skin 
by  the  subcutaneous  method  and  by  injecting  a  (juantity  of  the  solution  sub- 
dermically.  If  the  solution  is  injected  subdcrmically,  considerable  time  should 
elapse  to  produce  comi)lcte  anesthesia.  The  solution  should  be  injected  both 
subcutaneously  and  cndermically  to  secure  the  ))est  results.  If  the  solution 
is  injected  only  subcutaneously,  a  i)rofound  anesthesia  of  the  skin  may  not 
be  obtained  because  the  solution  may  not  thoroughly  permeate  the  skin. 

BLOCK  ANESTHESIA  FOR  THE  REMOVAL  OF  TUMORS 

Either  the  deep  block  or  the  circular  terminal  method,  or  both,  may  be 
enii)loyed  in  tin*  removal  of  tumors,  esj)ecially  those  of  the  benign  ty|)e. 
Many  superficial  tumors  can  be  thoroughly  anesthetized  by  the  terminal  in- 
filtration method  with  little  or  no  difficulty.  It  is  self-evident  that  the  operat- 
or's (jualifications  for  the  surgical  removal  of  tumors,  particularly  the  benign 
type,  under  block  anesthesia,  are  an  accurat(»  estimate  of  his  knowledge  and 
skill  with  both  block  aiM'sthesia  and  surgery.  If  the  tumor  is  large  and  either 
benign  or  malignant,  only  the  op(»rator  can  be  the  judge  as  to  the  advisability 
of  undertaking  the  o])erati<)n  under  block  anesthesia. 

SMALL  CIRCUMSCRIBED  BENIGN  TUMORS 

Small  benign  tumors  located  subcutaneously,  such  as  lipomas  and  other 
similar  forms,  can  be  removed  by  the  circular  or  infiltration  method. 
The  solution  is  injected  around  the  tumor,  and  in  addition  the  base  of  the 
tumor  is  blocked  as  shown  in  Fig.  47ii.  The  technic  for  this  method  of  local 
anesthesia  has  been  fully  described  on  page  (u\\. 

BLOCK  ANESTHESIA  FOR  REMOVAL  OF  SMALL  LOCALIZED 

TUMORS 

Before  the  openitor  attem])ts  to  block  the  area  for  tumors  which  are  local- 
ized in  the  skin  and  subcutaneous  tissue,  such  as  j)a])illomas,  cysts,  nevi,  and 
similar  new  growths,  he  should  be  positive  that  the  tumor  is  small  and  con- 
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fined  to  a  <'ircumseril)od  area.  If  this  is  the  ease,  the  circular  infiltration 
method,  described  on  pa^e  67'J,  may  he  employed  for  the  excision  of  the  new 
prowth.  Should  the  circular  infiltration  method  he  inadequate,  then  the  deep 
hlock  method  should  be  employed.  The  operator  must  be  cautious  in  the  re- 
moval of  malipnant  tumors,  as  remnants  left  will  cause  a  recurrence  of  the 
jrrowth  at  a  later  date.  If  necessary,  the  opening  left  in  the  skin  and  sub- 
cutaneous tissue  i)y  the  excision  of  these  tumoi*s  can  be  readily  closed  hy  skin 
grafting. 

BLOCK  ANESTHESIA  FOR  REMOVAL  OF  UALIGNANT  TUMORS 

The  removal  of  a  malignant  tumor,  particularly  one  which  has  under- 
gone regional  metastasis,  is  a  subject  which  should  be  given  careful  pre- 
operative and  diagnostic  consideration.  If  the  tumor  involves  considerable 
tissue,  a  g(»neral  anesthetic  is  indicated.  A  small  tumor  is  easily  removed,  pro- 
vided the  deep  block  injections  have  been  correctly  made.  The  removal  of  the 
surrounding  lymph  glands  must  also  be  considered.  The  removal  of  a  malignant 
tumor,  especially  one  which  has  undergone  regional  metastasis,  without  the  re- 
moval of  th(»  local  lymph  glands,  is  a  curse  to  modern  surgery,  as  such  a  proc^nlure 
i.s  only   inviting  a   recurrence  of  the   malignant   growth. 

It  makes  no  difTerence  whether  a  malignant  tumor  is  removed  under 
general  or  block  anesthesia,  as  far  as  the  removal  of  the  tumor  and  surround- 
ing lymph  glands  is  concerned;  ju.st  because  the  area  of  operation  is  blocked 
under  local  anesthesia  and  the  tumor  itself  excised,  does  not  excuse  the  op- 
erator from  the  obligation  he  owes  his  patient  for  the  complete  removal  of 
the  regional  lymph  glands.  Most  of  these  operations  are  of  a  two-step  type, 
that  is,  the  lymph  glands  should  be  renioviMJ  first,  and  aft(»r  the  incision  has 
healed,  then  the  tumor  itself  is  removed. 

Take,  for  example,  an  epithelioma  of  the  lower  lip,  the  primary  operation 
should  consist  of  a  removal  of  the  glands  of  the  neck,  and  after  the  in- 
cision has  healed  a  second  operation  for  the  rtMuoval  of  the  epithelioma 
itself.  If  the  operation  is  conducted  in  this  manner,  there  is  less  proba- 
bility that  the  epithelioma  will  return  or  the  cervical  lymph  glands  will  be  in- 
volved later.  (For  technic,  see  ])age  TofJ  for  the  })locking  of  the  cervical  plexus 
and  surrounding  tissues  which  is  suflficient  for  the  removal  of  the  lymph 
glands.)  The  injections  for  the  removal  of  a  malignant  tumor  depend  upon 
its  location  and  the  amount  of  tissue  involved. 

BLOCK  ANESTHESIA  FOR  LOCATING  FOREIGN  BODIES 

Hlock  anesthesia  is  of  great  advantage  for  locating  fragments,  such 
as  sewing  needles,  hypodermic  needles,  or  other  foreign  bodies  in  the  skin 
or  other  tissues  of  the  body.  Many  o])erat()rs  have  not  been  able  to  find 
the  broken  fragment  under  local  anesthesia  because  they  have  not  made  an 
incision  of  sufficient  size  to  probe  for  it;  failure  in  many  cases  has  been  due 
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to  not  thoroughly  anesthetizing  the  tissue.  It  is  always  well  to  take  an  x-ray 
picture  of  the  part  to  locate  the  position  of  the  fragment  before  blocking;  this 
will  greatly  aid  the  operator  in  knowing  how  large  an  area  to  block  and  how 
long  or  deep  an  incision  to  make.  After  locating  the  needle  by  the  use  of  the 
x-ray,  it  is  good  practice  to  make  a  transverse  incision,  as  in  this  manner  the 
lancet  will  strike  the  broken  fragment.     (See  Figs.  567  and  568.) 

LOCAL  ANESTHESIA  FOB  PABAGENTESIS 

The  incising  of  the  tympanic  membrane  inflicts  excruciating  pain  unless 
the  i)art  is  thoroughly  anesthetized.  A  solution  which  has  given  considerable 
satisfaction  is  as  follows: 

U     Phenol    (9.">   per  cent)                       mil  1 

rrocain   crystals  grams  4 

Menthol  grams  2 

Ah'ohol  mils  3 
Mi  see. 

A  small  tampon  of  cotton  is  saturated  with  the  above  solution  and  placed 
in  contact  with  the  tympanic  membrane  where  it  is  allowed  to  remain  for  five 
minutes,  then  it  should  be  removed  and  the  technic  repeated.  For  paracen- 
tesis no  injection  is  made. 

BLOCK  ANESTHESIA  FOB  MASTOID  OPEBATIONS 

lUock  anesthesia  for  mastoid  operations  can  be  utilized  in  a  most  gratify- 
ing maimer. 

The  injections  which  are  made  for  a  radical  mastoid  operation  are  as 
follows: 

1.  Circular  infiltration  anesthesia  is  employed  by  injecting  the  solution  in 
a  circular  manner  around  the  ear  as  illustrated  in  Fig.  51^0.  After  anesthetizing 
the  skin  and  subcutaneous  tissue  around  the  ear,  the  needle  is  passed  into 
the  deeper. tissues  as  indicated  by  the  arrows  in  Fig.  530.  Each  one  of  the 
circles  rej)resents  an  area  which  has  been  injected  with  at  least  one  mil  of  a 
one  ])er  cent  j)rocain  suprarenin  Ringer  solution.  When  the  needle  is  passed 
into  the  deep  tissues  laterally,  as  indicated  by  the  arrows,  1  to  IV2  n^^ls 
of  the  solution  should  be  slowly  injected  into  the  deeper  parts.  Braun  states 
that  it  is  unnecessary  to  inject  the*  solution  beneath  the  periosteum  because 
the  periosteum,  Ixine,  and  cells  receive  their  nerve  supply  from  nerves  passing 
from  the  s(>ft  parts  and  are  therefore  blocked  by  the  solution  being  injected 
into  the  soft  tissues. 

2.  A  second  injection  is  made  to  anesthetize  the  skin  of  the  meatus  by  insert- 
ing needle  N(k  4.  which  is  25  gauge  and  30  mm.  in  length,  just  behind  the  ear 
as  illustrated  in  Figs.  531.  The  needle  is  advanced  inward  just  anterior  to 
the  mastoid  process  until  the  point  has  reached  the  bony  canal.    Considerable 


Kig.   5J0.— Area   of  first  tnjectiuns   for  blocking   iHc  mastoid   region   which  are  tnade   by  ihr  cirtwtiir 
in^ltration    method,   after   which   ihc    needle    is  advanced    inlo    the   deeper   tiiiisues  as   tndicnted    by    aTTgi> 
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Fig.    5Jr — Area  of  second  injection  which   13  inatlc   at   the   point 

the  maatotd   region. 
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eare  must  be  exercised  not  to  puncture  the  me^atus  while  inserting  the  needle 
behind  the  ear  between  the  cartilaginous  canal  and  the  skin  of  the  meatus. 
For  this  injection  at  least  two  mils  of  a  2  per  cent  procain  suprarenin  Ringer 
solution  should  be  slowly  injected. 

Newman  and  Braun  recomnieiul  that  the  circuminjection  around  the  ear, 
as  shown. in  Fig.  530,  should  be  done.  At  least  20  mils  of  a  1  per  cent  pro- 
cain suprarenin  Hinger  solution  should  be  injected  and  the  greater  part  into 
the  tissue  below  the  ear,  over  and  anterior  to  the  mastoid  process  in  the  re- 


Fig.  .vlJ.      IJraiulu'^  ot  tin-  corvical  i>U\us  which  aro  blocked  for  rt-inoval  of  goiter  or  cervical  glands. 
Solution  is  injected  posteiior  to  sternoclcidoma.stoid   muscle.     Note  the  i)ronunencc   of  this  muscle. 

1,  Great  auricular;   2,   lesser  occtjjital;   3,  cutaneous  cervical;   A,  supraclavicular;   5,   greater  occipital. 


gion  of  the  ()ccij)ital  and  auricular  nerves.  The  auditory  canal  should  be 
car(»fully  anesthetized  by  drawing  the  ear  anteriorly,  as  shown  in  Fig.  531, 
and  the  lUM'dle  inserted  into  the  skin  at  the  point  indicated,  and  advanced  in- 
ward to  the  bony  canal  just  anterior  to  the  surface  of  the  mastoid  process. 
At  least  three  mils  of  a  2  ])er  cent  ])rocain  suprarenin  Ringer  solution  should 
be  deposited  at  this  point.  If  it  is  found,  after  making  the  above-named 
injection,  that  the  tympanic  tis.sues  are  not  thoroughly  anesthetized,  a  20  per 
cent  procain  suprarenin  Hinger  solution  should  be  dropped  into  the  canal. 
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If  the  injections  are  carefully  made  as  given,  it  will  be  found  that  anes- 
thesia will  be  obtained,  and  very  little  hemorrhage  will  ensue  during  the 
operation  due  to  the  anemia  produced  from  the  vaso-constricting  action  of 
the  suprarenin.  Before  making  the  above  injections  for  a  radical  mastoid 
operation,  the  patient  is  given  a  preliminary  injection  of  morphin-seopola- 
min,  thirty  minutes  before  the  operation.  One  of  the  contraindications  of  block 
anesthesia  for  a  radical  mastoid  operation  is  that  the  patient  in  most  eases 
objects  to  the  chisel  employed  in  the  operation.  This  method  should  never  be 
employed  upon  patients  who  are  nervous  and  excitable,  or  in  cases  of  acute 
otitis  media  or  in  phlegmonous  suppurations.  Before  attempting  to  use  local 
anesthesia,  the  operator  should  be  positive  that  he  can  control  his  patient  duriDg 
the  operation  and  not  have  him  in  an  excitable  and  nervous  state ;  also  that  the 
parts  are  not  greatly  inflamed  or  in  a  condition  which  would  make  it  impossible 
to  thorouglily  block  the  nerve  supply.  Block  anesthesia  for  this  operation  has 
its  indications  and  contraindications,  just  the  same  as  any  other  surgical  opera- 
tion and  when  employed  by  one  skiHed  in  making  the  injections  and  upon  a 
patient  who  is  not  excitable  and  nervous,  gratifying  results  will  be  obtained. 

REMOVAL  OP  CERVICAL  LYMPHATIC   GLANDS;   THYROIDECTOMY 

AND  OTHER  OPERATIONS  INVOLVING  THE  NERVE 

SUPPLY  OP  THE  NECK 

The  wi'iter  considers  it  necessary  to  inchule  the  blocking  of  the  nerve  supply 
of  the  anterior  portion  of  the  neck  in  this  text,  because  this  region  is  so 
closely  associated  with  the  operations  performed  by  the  oral  surgeon  in  the 
region  of  the  jaws,  such  as  tumors,  fractures,  etc. 

Topography  of  Anatomy. — The  nerve  supply  of  the  anterior  portion  of 
the  neck  is  from  the  cervical  plexus  and  third  division  of  the  fifth  nerve. 
This  plexus  is  formed  from  the  anterior  branches  of  the  first,  second,  third 
and  fourth  cervical  nerves  and  is  divided  into  superficial  and  deep  branches. 
The  begiiuiing  of  the  anterior  branches  are  covered  by  the  steruomastoid 
muscle.  The  superficial  branches  are  as  follows:  Occipitalis  minor,  which  is 
below-  and  posterior  to  the  mastoid  process  supplying  the  scalp  and  periosteum; 
great  auricular,  which  divides  into  the  mastoid,  auricular  and  facial  branches 
and  supplies  the  tissues  in  the  region  of  ear  and  mastoid;  superfieialis  colli, 
which  supplies  the  tissues  situated  in  the  anterior  portion  of  the  neck;  supra- 
clavicular, suprasternal  and  supracroniial  branches  which  supply  the  lower 
portion  of  neck.  (See  Figs.  532,  583  and  534.)  All  the  above-named  branches 
supply  the  structures  situated  in  the  anterior  and  lateral  portions  of  the  neck. 
The  deep  set  are  as  follows:  Muscular  branches;  communicating  branches 
to  the  ])neumogastric,  hypoglossal,  eommunicans  hypoglossi  and  phrenic. 
The  only  branches  in  which  we  are  intei-ested  in  block  anesthesia,  for  opera- 
tions on  the  neck,  are  the  superficial  branches  which  emerge  from  their  deep 
location  along  the  posterior  border  of  the  steruomastoid  muscle,  situated 
at  a  point  midway  between  the  mastoid  process  and  the  sternoclavicular  artic- 
ulation.    (See  Figs.  532,  533,  and  534.) 
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Ftfft  SIJ. — The   fid&l   nerve.   ciitArtcou*  branch   of    ttic   Itfth    ticrvc,    tntl   iiipcrliiial   cervical    nerves. 

iKciouched  from  TcttuL^ 
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BLOCK  ANESTHESIA  FOR  THYROIDECTOMY 

Uutil  recent  years  general  anesthesia  has  been  employed  almost  ex- 
clusively for  the  removal  of  j^oiter,  but  since  the  advent  of  the  deep  block 
method  surgeons  are  employing  it  with  gratifyin*?  results.  The  reason  for 
failures  from  local  anesthesia  in  the  past  has  no  doubt  been  due  to  the  im- 
proper injection  of  the  solution.  Braun  states  that  there  were  157  thyroid- 
ectomies performed  under  local  anesthesia  in  the  Zwickau  Hospital  from 
1908  to  1911.  Crile  employs  both  block  method  and  nitrous  oxid  oxygen 
anesthesia,  thereby  producing  anoci-associatioiL  It  was  Bier  vrho  first  sug- 
gested the  possibility  ot*  performing  surgical  operations  in  the  region  of 
the  neck  under  local  anesthesia  and  also  strongly  advocated    it   in   thyroid- 


l"ig.  534.  —  1,   Cervical  branch  nf  facial;   J.  tinat  auricular;   3,  cutatifous  colli;   4,   sui>rac]avicular. 

ectomy.  llcrtzler  is  also  an  advocate  of  local  anesthesia  for  such  operations 
as  the  removal  of  the  cervical  lym])liati('  glands,  thyroidectomies,  etc..  ami 
states,  ''With  all  details  mastered,  tliyroidcctomy  under  local  anesthesia  be- 
comes an  exceedingly  satisfactory  and  simple  operation.'' 

The  writer  will  quote  Matas  from  Allen's  ** Local  Anesthesia,"  as  follows: 
**ln  surgery  of  the  region  of  tin*  nock  local  anesthesia  has  made  large 
and  ])ermanent  conquests.     The  neck  is  most  favorable  for  the  display  of  the 
infiltration  method,  the  perineural  and  intraneui'al  methods  of  regional  anes- 
thesia having  found  ccunparatively  few  difficult   applications.      In   the  neck 
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the  lesion  of  the  skin  and  its  appendages  and  those  of  the  supraaponeurotic 
planes  are  everywhere  submissive  to  coeain  or  its  allies.  Local  infiltration  is 
most  valuable  in  dealing  with  inflammatory  lesions — abscesses,  boils,  inflamed 
sebaceous  cysts,  and  carbuncles  of  moderate  size.  In  opening  deep  cervical 
abscesses  connected  with  submaxillary  and  pharyngotonsillar  infections,  in 
which  the  suppurative  focus  must  be  reached  by  careful  dissection,  it  is  most 
valuable. 

In  the  major  surgery  of  the  neck,  local  infiltration  finds  its  most  brilliant 
application  in  the  anterior  cervical  and  subclavian  regions,  and  in  the  opera- 
tions on  the  vessels  in  the  carotid  triangle. 


FJK-    5.^^.      lUiiittratinK  point:»  of  injection  and  area  of  anesthesia  for  removal  of  cervical   lymphatics 
by  the  circular  infiltration  mrthcui. 

1.  Primary  injection  which  is  made  with  a  fine  sharp  needle;  2  and  3,  secondary  injections. 


** Apart  from  the  avoidance  of  ])()st()perative  constitutional  disturbances, 
the  immediate  advantages  of  local  anesthesia  are  that  it  permits  the  dissection 
of  the  part  with  the  precision,  neatness,  and  deliberation  that  are  required 
in  all  the  deep  vascular  regions;  that  the  great  purgidity  of  the  veins  and 
general  increase  in  vascularity  incident  to  the  use  of  inhalation  anesthetics 
is  avoided;  and  the  surgeon  is  materially  assisted  in  his  work  by  the  differ- 
ent attitudes  that  the  patients  can  assume  to  favor  the  better  exposure  of  the 
parts. 
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*'Iii  the  postcervieal  triangle  the  eoniVitions  for  local  anesthesia  are  l«i 
favorable,  except  in  tlie  siipraelavieular  space,  in  which  the  subclavian  art^rr 
and  brachial  ijK'XUh  are  literally  exposed  for  operative  purposes." 

"One  of  tlie  m(»st  coovincin*;  proofs  of  the  great  extension  of  local  ane*.- 
thesia  in  the  surofery  of  the  neck  ha«  been  ^iven  by  Kocher  and  his  folIow*e^ 
hi  the  numerons  operations  for  the  enre  of  pfoiter.  When  we  eonsider  thi* 
statistics  uf  operation  for  trover,  hh  furnished  by  the  clinics  of  Kocher,  RntLt. 


Fi^,  536.— Points  of  injecliun  and  ar^a  of  £incsthe!!.iii  on  left  side  for  thyroidectomy, 
1,  Primary  injection,  2  and  3,  secondary  injections. 


Reverdin,  Socin,  Bnuis,  iMikulicz,  Burkhardt,  and  other  surgeons  who  prac- 
tice in  the  great  zone  of  goiter  iufcetiun  in  Enrope,  amounting  to  thousands  of 
eases,  and  that  sinee  the  value  of  eocain  as  an  anesthetic  was  first  established 
by  Koeher,  who  alone  claims  the  larger  majority  of  many  thousand  goiter 
cases  of  eocain  operations,  local  anesthesia  has  become  a  routine  practice  in 
such  eases,  we  will  realize  what  a  large  slice  of  surgical  territory  has  been 
wrested  from  the  domain  of  general  anesthesia  in  this  region  alone." 
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Technic  of  Injection  for  Thjnroidectomy. — To  remove  the  tliyroid  gland 
iiiider  local  anesthesia  it  is  necessary  to  block  the  branches  of  the  cervi- 
cal plexus  which  supply  the  deep  and  superficial  structures  situated  in 
the  anterior  region  of  the  neck.  The  tissues  located  in  the  anterior  region 
of  the  neck  are  supplied  by  the  second,  third,  and  fourth  cervical  nerves 
which   divide   into   several   branches   illustrated   in  Figs.   532,   533   and  534. 


Fig.    5J7 


Illnstratiiiir   points   of   injection    atui    area    of    anesthesia    on    right    side    for   thyroidectomy. 
1,    Primary   injection,   2   and   3,    secondary   injections. 


These  nerves  pass  anteriorly  from  beneath  the  posterior  margin  of  the  sterno- 
mastoid  muscle.  It  is  not  diflRcult  to  block  the  superficial  branches  above 
named  by  injecting  the  solution  where  they  emerge  from  beneath  the  poste- 
rior surface  of  the  sternomastoid  muscle.  Figs.  121,  532,  533,  534,  and  538 
show  the  cervical  branches  which  are  blocked.  Both  the  deep  block 
and    circular    infiltration    methods    are    employed.      The    primary    circular 
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injet'tioii  is  niadc  over  the  sternoclavicular  articulation,  injecting  2  mils  of  the 
solution.  (See  Fi«r.  iVU).)  From  this  area  the  solution  is  injected  along  the 
l)()SterJor  l)or(h»r  of  the  sternomastoid  muscle  as  indicated  in  Figs.  536  and  537. 
to  a  point  :)  cm.  below  and  posterior  to  the  lobule  of  the  ear.  The  solution  is 
now  injected  beneath  tin*  chin  along  a  line  from  tlie  lower  second  molar  tooth  to 
the  corres|)onding  tooth  on  the  opposite  side.  Following  the  circular  injections, 
block  the  deep  cervical  branches  by  making  three  injections  one-half  inch  apart 
at  a  depth  of  1  cm.  (see  Fig.  5:58),  the  other  injections  being  made  more  super- 
ficially. 

These  l)ranches  are  blocked  in  the  region  of  the  transvei-se  processes  of  the 
cervical  vertebra.     The  solution  is  injected  into  the  region  of  the  cervical  nerves 


l-iK.     ^3^ 


r.ln  kititr    tlir    I  o:  viral    jilcMiv;    \,y    iiijoctiiii;    tlu'    solution    alonjf    the    posterior    border    of    the 
'.tv.riiucki.liiin.i.st'ji*!  nmsilc.     i  Ketonclio<l  from  (iwalhmey.) 


located  in  the  region  of  the  third,  fourth,  and  fifth  cervical  vertebra.  In 
most  cases  only  three  injections  are  necessary.  The  upper  injection  is  made 
a|)proximately  one  inch  beneath  the  tip  of  the  mastoid  process  and  at  the  pos- 
terior margin  of  the*  sternonuistoid  muscle.  The  third  or  lower  injection  is 
made  on  a  line  drawn  lateral  to  the  thyroid  cai'tilage.  The  needle  is  passed 
into  the  deej)  tissues  in  the  region  of  the  transverse  ])rocesses  of  the  third. 
f(Kirth  and  fifth  cervical  vertebra  and  4  mils  of  a  1  per  cent  procain  supra- 
I'cnin  Kinger  solution  is  used  for  each  of  the  injections.     Anesthetizing^  the 
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tissues  by  first,  the  circular  infiltration  method,  and  second,  the  deep  block 
method  was  advocated  by  Ilertzler.  The  blocking  of  the  cervical  branches 
over  the  transverse  processes  from  the  first  to  sixth  cervical  vertebra  without 
the  circular  infiltration  injections  w^as  advocated  by  Ileidenhain  and  Braun. 
If  the  operation  extends  near  tlie  median  line,  it  is  necessary  to  make  three 
similar  injections  on  the  opposite  side  and  in  addition,  employ  the  circular  or 
infiltration  method  as  indicated  in  Fij::.  585.  It  will  be  noted  from  this  illustra- 
tion that  the  solution  lias  been  itijected  by  the  circular  method  extending  from 
the  right  to  left  sides  beneath  the  skin,  which  is  to  block  the  sensory  branches 
from  the  third  or  mandibular  division  of  the  fifth  nerve.  It  may  be  necessary 
to  inject  a  small  amount  of  solution  posterior  to  the  gland,  and  as  deep  as  the 
esophagus.  This  is  accom|)lislie(l  by  inserting  a  long  fine  needle  i)Osterior  to  the 
carotid  sheath  and  advancing  it  into  the  tissue.  Instead  of  injecting  the  solution 
beneath  the  skin  as  illustrated  in  Fig.  5:55  the  inferior  dental  and  lingual  nerves 
may  be  blocked  at  a  point  1  cm.  above  the  occlusal  plane  of  the  lower  teeth. 
The  carotid  artery  and  jugular  vein  lie  anterior  to  the  point  where  the  three 
deep  injections  are  nuide,  therefore  care  should  be  exercised  not  to  injure 
them  with  the  needle.  Inject  the  solution  as  the  needle  is  advanced  through 
the  tissues. 

Amount  of  Solution  Injected. — For  each  of  the  three  deep  injections,  that 
is,  three  on  each  side,  inject  4  mils.  For  each  of  the  injections  by  the  circu- 
lar infiltration  method  which  conn(»cts  with  the  deep  injection,  inject  2  mils. 
These  last  named  injections  are  made  approximately  2  cm.  apart.  The  total 
amount  of  solution  injected  for  the  superficial  and  deep  block  injections  is 
ap])roximately  45  mils  of  a   1    per  cent  procain  suprarenin  Ringer  solution. 

If  the  oi)eration  involves  one  side,  only  unilateral  injections  are  nec- 
essary. However,  if  the  operation  involves  the  tissues  nearer  the  median 
line,  bilateral  injections  will  ho  necessary.  Am])le  time  should  be  allowed  for 
anesthesia  to  take  ])lace  before  operating. 

BLOCK  ANESTHESIA  FOR  THE  REMOVAL  OF  THE  CERVICAL 

LYMPH  GLANDS 

It  is  necessary  in  the  removal  of  many  malignant  conditions  of  the  tongue, 
lips  and  jaws,  to  remove  the  regional  lymphatic  glands.  In  most  cases  it  is 
highly  advisable  to  remove  the  glands  at  one  operation,  and  after  the  w^ound 
has  healed  to  operate  for  the  removal  of  the  tumor.  If  the  glands  are  involved 
to  a  great  (»xtent  and  metastasis  is  consid(Table,  causing  a  general  involvement 
of  the  tissue,  block  anesthesia  should  not  be  employed. 

It  is  the  consensus  of  opinion  among  surgeons  that  it  is  poor  practice  to 
remove  a  malignant  growth  about  the  jaws,  tongue,  lips,  etc.,  without  first 
removinjJT  the  regional  lymph  glands  by  a  primary  operation.  The  removal 
of  the  glands  is  merely  a  pro])liylactic  measure,  and  when  they  are  removed, 
there  is  less  diance  of  the  malignant  growth  returning. 
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The  incision  which  is  usually  employed  for  the  removal  of  the  cer>'ical 
glands  is  from  the  median  line  near  the  symphysis,  extending  posteriorly 
along  the  lower  border  of  the  mandible  to  a  point  posterior  and  below  the 
lobule  of  the  ear.  In  addition  to  this,  an  incision  is  made  along  the  posterior 
border  of  the  sternomastoid  muscle.  Anesthesia  is  produced  for  the  removal 
of  the  cervical  lymph  glands  in  the  same  manner  as  above  described  for  thy- 
roidectomy. 


CHAPTER  XXXIII 

BLOCK   ANESTHESIA   FOR    TONSILLECTOMY;    OPERATIONS 
UPON  THE  NASAL  SEPTUM  AND  LATERAL  NASAL  WALL 

BLOCK  ANESTHESIA  FOR  TONSILLECTOMY 

Topography  of  Anatomy. — The  palatine  tonsils  are  two  bodies,  one  on 
each  side,  located  upon  the  lateral  wall  of  the  oral  part  of  the  pharynx  be- 
tween the  posterior  and  anterior  pillars  of  the  fossae,  IV^  em.  anterior  to  the 
internal  carotid  artery.  The  greater  part  of  the  triangular  interv^al  located 
between  the  glossopalatine  and  pharyngopalatine  arches  is  occupied  by  the 
tonsils.  (See  Figs.  542.)  At  the  upper  part  of  the  tonsil  is  a  depression  called 
the  fossa  supratonsillaris,  which  is  covered  by  a  fold  of  mucous  membrane 
called  the  i)lica  semilunaris.  The  sinus  tonsillaris  containing  the  tonsil  is 
bounded  anteriorly  by  the  glossopalatine  arch;  posteriorly  by  the  pharyngo- 
I)alatine  arch  and  inferiorly  by  the  margin  of  the  tongue  and  the  apex  of  the 
triangle  situated  above  and  extending  upwards  to  the  side  of  the  soft  palate. 
(See  Figs.  .142,  54.*^.  and  r)4(>.)  Upon  examination  it  will  be  found  that  extending 
from  the  posterior  pillar  is  a  thin  fold  of  mucous  membrane,  which  is  triangular 
in  shape,  known  as  the  plica  triangularis.  This  fold  of  mucous  membrane  passes 
downward  and  backward,  some  times  overlapping  the  tonsils.  Its  lower  border 
is  attached  to  the  tongue,  while  the  mesial  surface  covers  the  lower  part  of  the 
tonsillar  fossa.  The  palatine  tonsils  differ  in  size  and  shape  in  different  in- 
dividuals, sometimes  extending  from  the  tonsillar  fossa*  into  the  pharynx,  or 
they  may  be  small  and  flattened,  being  wholly  retained  within  the  tonsillar 
fossa.  In  most  cases  the  tonsils  are  oval  in  shape,  each  having  a  posterior 
ind  anterior  margin,  lateral  and  medial  surface  and  a  superior  and  inferior 
pole  with  the  long  axis  vertical.  The  upi)er  or  superior  pole  is  rounded,  while 
the  lower  or  inferior  i)ole  is  more  pointed  and  projects  inferiorly  towards  the 
tongue.  The  palatine  tonsils  differ  in  size,  but  in  early  life  they  measure 
from  20  to  '55  imn.,  from  above  downward ;  frcmi  15  to  20  mm.,  anteroposteriorly ; 
and  10  to  12  nnn.,  mediolaterally.  The  lateral  surface  of  the  tonsil  is  en- 
closed in  a  fibrous  connective  tissue  capsule  and  is  attached  to  the  fascia 
of  the  pharyngo])asilar  region.  It  is  this  connective  tissue  capsule  which 
separates  the  base  of  the  tonsil  from  the  superior  constrictor  muscle  of  the 
pharynx.  The  medial  surface  of  the  tonsil  is  free  and  contains  many  orifices 
leading  into  recesses  or  cryi)ts  within  the  substances  of  the  tonsil,  which  are 
also  known  as  fossulae  tonsillares. 

The  tonsils  are  composed  mainly  of  lymphoid  tissue  containing  many  crypts 
with  many  lymph  follicles,  lymphatic  V(»ssels  communicating  with  the  deep  cervi- 
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eal  g^lands,  blood  vessels  and  connective  tissue,  and  are  covered  with  mucous 
meinbrane.  Each  tonsil  is  composed  of  masses  of  lymph  cells  surrounded  by  a 
reticulum  of  delicate  connective  tissue.  The  medial  surface  is  covered  with 
epithelium  which  is  continuous  with  the  epithelium  covering  the  adjacent 
parts.  This  surface  is  very  irrcprular  and  contains  many  ciypts  which  arv 
formed  by  deep  enfoldintrs  of  the  epithelial  surface.  The  tonsil  is  entirely 
surrounded  by  a  capsule  composed  of  dense  connective  tissue  with  the  ex- 
ccj)tion  of  the  free  medial  surface.  Radiating  from  the  capsule  into  the  interior 
of  the  tonsil  are  trabecuhe  composed  of  strong  tibrous  bands,  whieli  contain 
nerves,  lymphatics  and  blood  vessels.  The  crypts  formed  by  the  growth  of  the 
epithelium  covering  the  free  surface  of  the  tonsil  in  most  cases  run  deep  into 
the  adenoid  mass  and  terminate  near  the  capsule.  In  most  eases  the  crj'pts 
become  smaller  as  they  penetrate  the  tonsils,  but  communicate  with  each 
other,  while  near  the  surface  they  are  more  numerous  and  larger.  The  an- 
terior pillar  or  fauces  arches  dow'nward  and  forward  to  the  base  of  the 
tongue  and  contains  the  palatoglossus  muscle.  The  posterior  pillar  or  fauces 
arches  downward  and  backward  to  the  side  of  the  pharynx  and  contains  the 
palatopharyngeal  muscle. 

The  Blood  Supply  of  the  Tonsil. — The  arteries  supplying  the  tonsils  are 
the  deep  dorsalis  lingula*  branch  of  the  lingual  artery;  tlie  ascending  pala- 
tine and  tonsillar  branches  of  the  fascial  artery;  the  ascending  pharyngeal 
branch  of  the  external  carotid  artery;  the  descending  palatine  branch  of  the 
internal  maxillary  artery  and  a  branch  from  the  snuill  meningeal  artery. 

The  Nerve  Supply  of  the  Tonsil. — The  tonsil  and  surrounding  soft  struc- 
tures receive  their  nerve  supply  from  two  dilTerent  sources  described  as 
follows: 

1.  The  tonsil  receives  a  special  branch  from  the  glossopharyngeal  nerve 
which  unites  with  branches  from  the  pharyngeal  plexus  to  form  the  plexus 
tonsillaris.  The  pharyngeal  branch  of  the  vagus  courses  inward  over  the  in- 
ternal carotid  artery  and  divides  into  branches  which,  conjointly  with  those 
derived  from  the  glossopharyngeal  and  the  superior  cervical  ganglion  of  the 
sympathetic  nervous  system,  form  tiie  i)haryngeal  ])lexus.  This  ])h»xns  often 
contains  one  or  more  small  ganglia  and  its  filaments  supply  muscles,  mucous 
membrane,  tonsils,  etc.  The  pharyngeal  plexus  is  formed  by  the  pharyngeal 
nerves  uniting  with  branches  from  the  vagus  opjmsite  the  middle  constrictor 
muscle. 

2.  Middle  and  posterior  palatine  branches  which  are  derived  from  Meck- 
el's  ganglion. 

The  Glossophaiyngeal  Nerve. — The  nervus  glossopharyngeus,  or  ninth 
cranial  nerve,  is  mixed,  it  being  a  sensory  nerve  and  one  of  special  sensation. 
It  arises  from  three  or  four  filaments  from  the  medulla  oblongata  in  the  groove 
situated  between  the  olivary  and  restiform  bodies.  (See  Figs.  44  and  46.)  This 
nerve  makes  its  exit  from  the  cranial  cavity  together  with  the  tenth  cranial 
or  vagus  and  accessory  nerves  through  the  jugular  foramen  and  is  surrounded 
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by  a  separate  sheath  of  dura  mater.  After  it  passes  out  of  the  jugular  foramen, 
(Fig.  47)  it  arches  downward  and  forward  in  the  neck  to  a  point  between  the 
mandible  and  hyoid  ))one,  it  tlien  passes  around  the  outside  of  the  stylohyoid 
ligament  and  stylopharyngeal  muscle,  then  ])elow  the  hyoglossus  muscle,  and 
terminates  in  the  tongue.  This  nerve  sui)plies  the  stylopharyngeus  muscle  and 
gives  off  important  branches  to  the  i)haryngeal  ])lexus.  In  addition  it  sends 
fibers  to  the  mucous  membrane  of  the  pharynx  and  another  branch  forms  the 
plexus  tonsillaris  supplying  a  portion  of  the  tonsil  and  mucous  membrane  cov- 
ering the  same,  as  well  as  the  mucous  membrane  located  in  the  immediate  region 
of  the  tonsil.  This  nerve  supplies  the  mucous  mem])rane  of  the  fauces  and 
the  base  of  the  tonsil.  Its  branches  are  classified  in  three  different  series  and 
are  named  in  accordance  with  their  origin.  1.  In  the  jugular  foramen.  2.  In 
the  neck.     S.  In  relation  to  the  tongue. 

We  will  not  attempt  to  enumerate  here  the  branches  given  off  in  the 
region  of  the  jugular  foramen  but  will  dwell  somewhat  upon  the  branches  in 
the  neck  and  their  relation  to  the  tongue,  which  are  as  follows:  The  glosso- 
pharyngeal nerve  gives  off  two  branches  in  the  neck. 

First,  as  this  nerve  passes  abov(»  the  styloj)liaryngeus  nniscle  it  gives  off 
a  branch  called  the  ramus  stylophaiyngeus  which  supplies  the  muscle  of  the 
same  name.  Small  branches  pass  outward  to  supply  the  mucous  membrane 
of  the  pharynx. 

Second,  the  pharyngeal  branches  supply  the  mucous  mem])rane  lining  the 
pharynx,  and,  indirectly,  after  joining  the  small  pharyngeal  branches  given  off 
the  vagus  and  the  superior  cervical  ganglion  of  the  sympathetic,  assist  in 
forming  the  great  pharyngeal  plexus.  The  terminal  branches  of  the  glosso- 
pharyngeal nerve  supply  the  mucous  membrane  of  the  tonsil  and  other  adja- 
cent parts.  A  tonsillar  branch  is  given  off  which  forms  the  tonsillar  plexus 
supplying  the  mucous  membrane  covering  the  tonsil,  a  portion  of  the  soft 
palate  and  j)alatine  arches.  The  dorsal  third,  lateral  half  of  the  tongue  and 
glossoei)iglottic  border  are  supi)lied  by  s(»vei'al  lingual  branches. 

To  recapitulate:  The  branches  of  the  glossopharyngeal  nerve  are  as  fol- 
lows : 

1.  Two  Unguals,  one  to  the  base  and  one  to  the  posterior  half  of  the 
tongue,  being  distributed  to  the  mucous  membrane,  the  papilla?  and  follicular 
glands. 

2.  The  tonsillar  branches  forming  the  tonsillar  plexus,  which  supply  the 
mucous  membrane  covering  the  tonsil,   the  soft  palate  and  the  fauces. 

3.  The  muscular  branch,  to  the  stylopharyngeal  muscle. 

4.  The  pharyngeal,  to  the  pharyngeal  plexus. 

5.  The  carotid  branches  which  pass  along  the  internal  carotid  artery. 

6.  The  tympanic  branch  whieh  sui)plies  the  structures  within  the  region 
of  the  ear. 

The  Pharyngeal  Plexus. — The  pharyngeal  ])lexus  is  composed  of  numerous 
nerve  branches  derived  from  the  vagus  and  glossopharyngeal  nerves  and  from 
the  superior  cervical  ganglion  of  the  symi)athetic  nervous  system.    It  is  com- 
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posed  of  a  meshwork  of  fine  nerve  filaments  located  upon  the  wall  of  the 
pharynx,  beneath  the  mucous  membrane  on  a  level  with  the  middle  constrictor 
muscle.  The  branches  of  the  glossopharyngeal,  vagus,  and  the  superior 
cervical  ganglion  unite  to  form  the  pharyngeal  plexus  and  in  addition  a  few 
other  small  ganglia  are  formed.  Branches  are  given  off  from  this  plexiLS 
wliich  supply  the  muscles  and  mucous  membrane  of  the  pharynx  and  palate 
and  are  both  motor  and  sensory. 

The  Toiutillar  Plexus. — The  tonsillar  plexus  is  more  superficial  than  the 
pliaryngeal  i)lexus  and  is  situated  at  the  base  of  the  tonsil,  supplying  the 
capsule  and  mucous  membrane  covering  the  tonsil,  the  adjacent  parts  of  the 
soft  palate,  palatine  arches,  and  other  tissues  in  this  immediate  region.  The 
tonsillar  plexus  is  formed  by  the  branches  from  the  glossopharyngeal  nerve 
and  the  pharyngeal  plexus. 

The  Middle  and  PoBterior  Palatine  Branches  of  Meckel's  (}aziffIion.— A 
complete  description  of  Meckers  ganglion  and  its  branches  will  be  found  in 
Chapter  VIl.  The  nerve  supply  of  the  tonsil  and  immediate  region,  in  addi- 
tion to  the  tonsillar  and  pharyngeal  plexus,  is  supplied  by  the  middle  and  pos- 
terior palatine  branches  derived  from  Meckel's  ganglion.  (See  Figs.  40  and 
60.)  The  middle  and  posterior  branches  pass  downw^ard  through  the  pala- 
tine canals.  The  middle  palatine,  after  emerging  from  the  canal,  divides 
into  numerous  branches  supplying  the  mucous  membrane  of  the  uvula,  soft 
palate  and  palatine  tonsils.  This  nerve  passes  posteriorly  into  the  soft  palate 
and  covers  the  tensor  veli  palatini.  The  posterior  palatine  nerve  passes  from 
Meckers  ganglion  downward  and  forward,  giving  off  small  branches  supply- 
ing the  soft  palate,  mucous  membrane,  tonsil  and  uvula.  It  emerges  from  its 
canal  lateral  to  the  middle  palatine  branch,  being  somewhat  smaller  than 
the  middle  palatine  nerve.  Gray  states  that  in  some  cases  it  may  be  entirely 
absent. 

The  anterior  palatine  nerve,  which  is  the  largest  of  the  three  palatine 
branches,  is  also  a  branch  of  Meckel's  ganglion  and  descends  through  the 
pterygopalatine  canal,  entering  the  palate  through  the  posterior  palatine 
foramen,  taking  a  course  anteriorly  lingual  to  the  apices  of  the  lingual  roots 
of  the  three  upper  molars  and  bicuspid  teeth,  overlapping  the  branches  of 
the  nasopalatine  nerve  lingual  to  the  apex  of  the  cuspid  tooth,  thus  forming 
the  inner  nerve  loop.     (See  Figs.  80  and  81.) 

The  posterior  palatine  nerve  divides  into  numerous  branches  supplying 
the  mucous  membrane,  gum  tissue  and  periosteum  of  the  hard  palate  and  the 
soft  palate. 

RECAPITULATION  OF  THE  NERVE  SUPPLY  OF  THE  TONSIL 

1.  From  the  middle  and  posterior  palatine  branches  derived  from  Meck- 
cFs  ganglion. 

2.  From  the  pharyngeal  and  tonsillar  |)lexuses  derived  from  the  glosso- 
pharyngeal or  ninth  cranial  and  the  vagus  or  tenth  cranial. 
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THE  REMOVAL  OF  TONSILS  UNDER  BLOCK  ANESTHESIA 

The  removal  of  the  tonsils  has  become  a  common  operation  within  recent 
years  because  modern  research  work  has  revealed  the  ill  effects  derived  from 
retaining  the  tonsils  after  they  have  become  diseased.  Since  the  discovery 
that  the  tonsils  harbor  virulent  bacteria  and  their  entrance  into  the  circula- 
tion causes  them  to  be  carried  into  distant  regions  causing  arthritis,  and  neuritis; 
and  especially  endocarditis  and  other  serious  pathologic  conditions  by  being  car- 
ried into  the  endocardium,  it  is  imperative  that  diseased  tonsils  be  removed  to 
preserve  the  health  of  the  patient.  It  is  not  intended  here  to  go  into  the 
technic  of  surgery  for  the  removal  of  the  tonsils,  but  it  is  necessary  to  dwell 
upon  certain  factors  with  reference  to  the  blocking  of  this  area. 

There  are  two  tyj)es  of  operations,  which  are  called  tonsillectomy  and  tonsil- 
lotomy. 

Tonsillectomy. — There  is  no  (juestion  but  that  the  method  of  tonsillectomy 
.should  be  the  operation  of  choice,  the  technic  having  been  principally  developed 
by  the  specialists  of  America.  It  is  a  (piestion  not  to  be  argued  that  the  stump, 
or  base  of  the  tonsil  which  is  left  following  a  tonsillotomy  is  just  as  dangerous,  if 
not  more  so,  than  the  (Mitire  tonsil  was  before  the  patient  was  subjected  to  opera- 
tion. By  tonsillectcmiy,  the  complete  removal  of  the  tonsil  with  its  capsule  is 
(effected  and  no  remnant  is  left  which  can  harbor  bacteria,  to  enter  the  circula- 
tion. We  have  no  certain  knowledge  of  the  function  of  the  tonsil,  neither  does  its 
j)resence  seem  necessary  for  good  health.  Its  c()m})lete  removal  does  not  in  any 
way  appear  to  be  injurious,  so  there  should  be  no  hesitancy  in  removing  diseased 
tonsils.  Tonsillotomy  is  not  the  kind  of  operation  which  is  performed  for  the  re- 
moval of  the  tonsils  by  the  leading  American  specialists,  but  it  is  still  employed 
by  many  laryngologists  in  Kurope.  The  majority  of  American  throat  specialists 
recommend  tonsillectomy  and  condemn  tonsillotomy,  claiming  that  it  is  positively 
harmful.  When  tonsillotomy  is  employed,  the  entire  tonsil  is  not  removed  with 
its  capsule,  but  a  portion  is  l(»ft  in  the  tonsillar  fossa  which  in  most  cases  causes 
future  complications.  The  mere  incising  of  the  tonsil  where  it  i)rojects  medially 
between  the  anterior  and  posterior  pillars  is  wholly  inadeciuate  and  dangerous  for 
the  future  health  of  the  patient.  Tlie  amount  of  the  tonsil  removed  depends 
on  the  skill  of  the  operator,  and  the  technic  employed.  If  the  tonsil  is  not  situ- 
ated deeply  in  the  tissue  between  the  anterior  and  posterior  pillars,  it  is  possible 
for  the  operator  to  entirely  remove  it  with  its  capsule  by  tonsillotomy.  How- 
ever, it  is  the  writer's  opinion  that  tonsillotomy  should  be  condemned  by  all 
physicians  and  dentists,  and  complete  enucleation  performed. 

Preparation  of  the  Patient  for  Operation.— If  the  tonsil  is  acutely  inflamed 
or  the  patient  is  sufT(Ting  from  a  sore  throat,  operation  for  the  removal  of  the 
tonsils  must  be  deferred  until  inflammation  has  subsided.  It  is  important  that  the 
same  general  principles  be  observed  in  the  preparation  of  the  patient  for  tonsillec- 
tomy as  for  a  surgical  oi)eration,  w^here  a  general  anesthetic  is  to  be  employed. 
It  is  also  good  practice  and  highly  important  to  be  thorough  in  the  preparation 
of  the  patient  prior  to  the  time  of  operating  by  nerve  blocking  anesthesia. 
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TonsillcH'toiny  is  a  hospital  oporation.  It  is  much  better  to  have  patients 
ill  a  hospital  than  it  is  to  operate  uj)on  them  in  the  liomc  or  tlie  office.  With 
younjr  eliildren  it  is  not  always  neeessarily  a  hospital  operation,  because  tlip 
operation  is  rarely  followed  by  sepsis  or  severe  heiuorrhaj!:e.  However,  in  adults, 
it  should  always  be  a  hospital  op(»ration  on  aeeount  of  possible  8<»psis  and  post- 
operative heniorrha«r<'.  A  thoroujrh  physical  exaniiiuition  should  be  made  of  the 
patient's  thnmt,  heart  iind  lunj^s,  and  should  this  examination  reveal  inflamma- 
tion of  the  mueous  membrane  surroundinjr  the  tonsils,  or  a  sore  throat,  the  op- 
eration should  not  be  perfornu'd.  The  erypts  of  the  tonsil  should  be  thoroughly 
cleansed  by  removiiifr  any  necrotic  nuiterial  with  a  swab  and  by  syringing  with 
warm  saline  solution  or  the  application  of  a  silver  nitrate  or  argyrol  solution. 
Treatment  should  be  em|)loyed  to  pn»pare  the  tonsils  so  that  the  operation 
can  be  performed  without  danger  of  infection.  It  is  of  the  utmost  importance 
that  the  s|)ccialist  prepare  the  tonsils  for  operati(m  and  give  them  just  a« 
much  consideration  as  ]w  would  any  other  part  of  the  body.  The  rules  of 
asepsis  should  always  be  a|)plicd  to  the  larynx,  throat  and  nose,  even  if  this 
location  is  not  suscc|)til)lc  to  absolute  surgical  cleanliness.  A  thorougli  physical 
examination  should  always  be  made  to  ascertain  the  exact  condition  of  the 
heart,  lungs  and  kidneys,  and  it  is  always  well  to  test  the  coagulation  time  of  the 
blood.  The  patient  should  havi*  a  saliiu*  cathartic,  producing  thorough  evacua- 
tion before  operation;  a  high  colon  soap  suds  eiu»ma  should  be  given, 
and  the  patient  should  have  only  a  light  supper  consisting  of  liquids  the  evening 
before  operation  and  no  breakfast  on  thf  morning  of  the  operation.  In  case 
the  coagulation  time  of  the  blood  is  increased,  10  grains  of  calcium  lactate  are 
administered  ev(Ty  four  ho\n*s  for  at  least  tw(»nty-four  hours  before  operation.  A 
preliminary  hypod(»rmic  is  giv(»n  one-half  hour  b«»fore  blocking  or  operating, 
consisting  of  Vi  to  i  i  *:r.  morphin,  li.-io  g^-  scopolamin  and  Vio  prr.  strychnin, 
which  r(»lievcs  th(»  patient  of  anxiety  and  uneasiness. 

Anesthesia  for  Tonsillectomy.- -There  are  two  methods:  first,  general  anes- 
thesia; s(M*()nd,  block  anesthesia.  The  technic  for  administering  a  general 
anesthi^tic  for  the  removal  of  the  tonsils  will  not  be  given  in  this  text.  We 
will  only  consider  block  anesthesia  for  this  operation. 

Block  Anesthesia  for  Tonsillectomy.  Since  the  advent  of  local  anesthe- 
sia, it  has  been  used  by  many  operators  for  removal  of  the  tonsils.  During  the 
past  few  years  the  us(»  of  local  anesthesia  for  this  operation  has  been  steadily 
growing  in  popularity  and  at  the  present  time  fully  75  ])er  cent  of  the  tonsillec- 
tomies are  performed  untler  local  anesthesia.  TIh»  method  which  has  been 
employed  has  bet»n  that  of  infiltration,  th(»  us(»  of  which  many  times  does 
not  conform  to  the  strict  laws  of  asei)sis.  It  is  a  fact  that  many  times  the 
tonsil  is  a  mass  of  degenerated  tissue  consisting  of  necrotic  material  and 
pus.  The  principal  composition  of  the  tonsil  is  that  of  lymphatic  tissue  con- 
taining many  crypts,  and  when  infected  it  undergoes  degeneration  vorj*  easily 
and  is  an  excellent  place  to  harbor  bacteria  and  toxins.  The  direct  connection 
existing  between  the  tonsil,  the  arterial  and  lymphatic  circulatory  systems 
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allows  the  toxic  material  to  be  absorbed  and  carried  to  distant  parts.  In  many 
cases  this  causes  an  impairment  of  the  g:eneral  health,  often  producinjif  infections 
diseases,  snch  as  endocarditis  and  arthritis. 

The  method  nsed  by  most  operators  of  anesthetizing  the  tonsil  and  snr- 
ronndinjj:  tissnes  is  that  of  infiltration  anesthesia ;  that  is,  simply  inserting  the 
needle  aronnd  the  tonsil  in  the  anterior  and  posterior  pillars  of  the  mucous 
membrane  covering  these  parts  and  injecting  the  solution  without  any  defi- 
nite* technic  as  to  the  insertion  of  the  needle.  A  modern  operator y  who  has 
been  properly  trained,  ivill  never  he  guilty  of  inserting  a  needle  into  inflamed 
tissue  or  an  abseess  and  injecting  the  solution  in  an  attempt  to  produce  anes- 
thesia. Many  times  the  author  has  observed  operators  inserting  the  hypo- 
dermic needle  into  inflamed  and  necrotic  tonsillar  tissue,  injecting  the  solu- 
tion and  disregarding  inflammation  and  infection.  Such  a  procedure  is  not 
modern  surgery  and  not  in  accordance  with  the  laws  of  bacteriology,  pathol- 
ogy or  asepsis.  Instead  of  inserting  the  hypodermic  needle  into  an  abscessed 
area  or  inflamed  tissue,  the  careful  operator  will  make  deep  block  injections 
into  the  nerve  trunk  supplying  the  infected  area,  the  solution  then  being  in- 
jected into  healthy  tissue  at  a  point  distant  from  the  field  of  operation. 

During  the  past  four  years  the  waiter  has  spent  considerable  time  in 
p(»rfecting  a  block  anesthesia  technic  for  tonsillectomy.  This  was  accom- 
plished following  the  careful  dissection  of  a  number  of  cadavers,  becoming 
familiar  with  the  nerves  su])plying  the  tonsils  and  their  relation  to  the  sur- 
rounding structures.  The  findings  along  this  line  have  been  very  satisfac- 
tory, and  it  is  a  pleasure  to  present  the  technic  for  blocking  tonsils  to  the 
eye,  ear,  nose  and  throat  specialists.  There  is  no  comparison  between  the 
efficiency  of  the  deep  nerve  blocking  method  and  the  infiltration  method,  where 
the  solution  is  injected  i)romiscuously  into  the  tissue,  which  many  times  causes 
a  dissemination  of  the  infection  and  carries  infected  material  into  healthy  tissue, 
liefore  attempting  to  block  the  nerve  supply  of  the  tonsils  by  the  deej)  nerve 
block  method,  Uw  o|)erator  should  be  thoroughly  familiar  with  the  nerve  supply 
of  the  struct ur(»s  and  the  technic  in  all  of  its  phases. 

The  Tonsillar  Needles  and  Extension  Hub. — A  tonsillar  extension,  shown 
in  Fig.  208,  is  emi)loyed,  which  eliminates  placing  the  barrel  of  the  syringe 
in  the  patient's  mouth  during  the  insertion  of  the  needle.  Needle  No.  4,  25 
gauge,  ami  1^0  mm.  in  length,  iridio-platinum,  is  used  with  the  tonsillar  ex- 
tension, to  block  the  pharyngeal  and  tonsillar  plexuses.     (See  Fig.  177.) 

Needle  No.  (5  is  employed  for  blocking  the  sphenopalatine  ganglion 
(Meckers  ganglion).  The  needle  shown  in  Fig.  177  is  40  mm.  in  length,  which 
is  used  for  blocking  2nd  Division  (Intra  Oral)  therefore  5  mm.  is  cut  olT,  mak- 
ing it  IJf)  mm.  in  length,  and  is  then  used  for  tonsil  blocking. 

Technic  of  Injection. — Position  of  Patient. — The  patient  can  be  either 
placed  in  a  semisupine  posit i(m  in  the  operating  chair,  or  preferably  upon  the 
operating  table  in  a  horizontal  position  while  the  deep  block  injections  are  being 
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niado.  It  must  W  nnnvniWvi'd,  wlu»ii  a  patient  is  in  a  Kemisupine  or  horizontal 
position,  more  solution  can  1k'  inj^vttHl  with  h»ss  chance  of  prodin'lng  syia-ope 
or  toxic  symptoms.  This  position  is  much  preferred  to  the  upright  position,  as 
practiced  by  nuniy  opt»ratoi*s. 

Preliminary  Treatment  Prior  to  Making  the  Deep  Block  InjectioxL— Tlie 
mucous  mendtrane  in  tlie  mouth  and  tonsilhir  retfion  is  swahhed  with  j^auze 
held  in  arti'ry  f«»rceps,  in  order  to  remove  saliva  and  mucus  as  thoroughly  as 
j)ossil)le.     I  Set*  Fijr.  2!!>.  ■ 

The  lirst  step  in  the  teclmic  for  hlockin!«:  the  tonsil  is  to  allay  sensihility 
in  the  re«:ion  of  the  t«>nsiK  to  prevent  jrajrging  and  to  eliminate  the  sting  of 
the  needle  ^vhile  it  is  heing  inst»rteil  intt>  tin*  tissue.  This  is  accomplished  hy 
iipi>lying  the  follow  inir  cond)ination  to  the  ttnisil,  anterior  ami  posterf»r  pil- 
lars 2ind  soft  palate,  with  cotton  \vrapp<»d  arouml  a  metal  applicator  or  hy  ar- 
tery force|>s. 

\l      Pr<»r:ii!i   pMWilor, 

Ailri-ii:iiiii    )ivili«M-)i1«iri«I. 

The  cottt>n  applicator  is  dipped  into  a  solution  of  1  2(N)0  adrtMialin  hydro- 
I'hlorid  and  aft«'r  s*ph'e/ini;  «»nt  the  i*\«'ess.  it  is  dipped  into  the  nveptaele  eon- 
tainini:  procain  pnwdi'r.  after  which  the  mucous  mendtrane  <M>vering  the  t(»n- 
siL  anterior  and  posteritn*  Pinal's  and  S4»ft  palate,  is  thoroughly  swahhtMl.  If 
ditticulty  slu»uld  l>e  encountered  in  dissolving  the  procain  crystals,  with  the 
ct»tton  which  is  moist  with  adreiialin  hyilnuddorid.  the  following  solution, 
which  is  'JO  per  cent,  may  he  usfd. 

(iiii.  or  Mil 

U       rr»M  ;i'rM'   ;  uK  i>s  »» 

r»..  ri..;ix      'I.-.'. 
V-i..  iialtf    hy\r  .,■!;!.»■•  li       I     1 •    -..1.  l<i 

\.i:!.»  .l.xt.. .;.  <.  .'  ;.  ;;«' 

Mix... 
S'^.:  I»iji  r'l.  ...••..»!  xwul.  inr.i  •»;«•  x..'.jri.iii  ari.l  rart-tJillv  appl> 
T'l  tl:.'  •»ri-..'ix  ri  .  r!i'r;i.ri.  .  A*  U;ixt,  [i\,  ap|.|i.  ati-  ns  witli  an  !!» 
ri'\i!  .*■  'i'l.  ":r  ::».'s  t^-\\i,ri  ta' h  ar;  I:.-a*i«Mi.  ^ln  tiM  In-  iiia«l«" 
a*-i.  It'  '•'■!.  riv  .l..ri.  .  \\\\\  a"a_v  •»u-  livr.-^  !ixi»r.,.r!»'<s  arj-l  i:a^:;iii^ 
ui..\  ..■.•\-.  ^  'i,.  .«  ,  ;.  M...-k  iriu.-ri.'i^.  Tf.  ■•[- ra*..r  <hoaM  allow 
^...>:...,  ...    ..p.     ♦.    ,  :;i.  ^,.   >„.•«.. ri   ,-:,,-}i   a:  ;'i'a*i«'r;.  a-i  tlit-   i'r«"lu»-ti«»n 

'•''    X  ;■•■.;.,       i-.-xt*-.  xvi     w:!'     s;i\.      ri;;.-!      *-v..      •?»     fX- i-:Lr  i  TI  ^     ^-h-"     rr«it     l»t 

Preparation  of  the  Mucous  Blembrane.     F.«r  Morkiuir  i.f  the  pharyngeal 

p'-'\i>,  rite  ri:ri««'x;i  In  pr»'par-d  f-r  rh*-  ru^'dle  hy  applyinir  a  ^^  ^  1^*^  cent 
f.'.wrwiv*'  ..f  i.'diii  >M'uti«»n  MVfr  rlie  t'-risil  ;in«l  anterior  pillar.  It  is  ais«»  applied 
ii  nmI  to  rho  *'ai»''r..Niry  t*«T  '  "  ■••'<irii:  r^:*'  a?iN»r:"r.  middle  antl  posteri«>r  palatine 
?»'\r' •' cn  at  .M'''\'[*N  i:af:i:"     ••       Tw-  .l-^*:'  !rijr*.r;  .n^  are  made,  and  are  named 

I     M'-'.-kifi;  *■  K   Nr.h.'!.    •■..,1, ■••••►•  t^ar::^':  ■■■n     Mt^rl<-1\  . 
-.  T!>'  p' .;"'- r'^eal  a-.:  ".'r's'-'a:-  p[-'\»is.»x. 
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Techmc  for  Blocking^  the  Sphtnopalatine  (Meckers)  Ganglion.— A  spcH*ial 
th-edio  is  I'uifjltjvrd  (uv  hluvkuv^  t]w  s]ilM'iiui)alatiiii'  ^.'Ui«rli<iii.  It  is  tlir  stniu*  as 
tin*  inio  iisnl  for  blockiiijc  Hie  soL'tuitl  division  of  thf*  fiftli  nerve  Irv  tin-  intraoral 
inf>tlHicl.  with  thr  exception  tliat  tlic  iifedlr  is  5  ram.  shorh'r,  tins  ijiakiii^r  the 


Fig.  5J9.^We[  jinalumic  tijrciiiicii  iUuiitfiitirtK  the  folluwinc; 

1.   KiBittoii    (if   i)e«4ilc    (in   inuCOti*   fold  buccal  to  thiH    nioUir^    fl^r    hlorkini;    ^rcond    division   of   fifth 
ntrvt  by  iiurAnrat  mciHfMj* 

2t   riititiuii   cjf  iirrtUc   4  Popt^nor  In  tfibcrf>»ity )    for  blocktng  ihc   »|>heOi)i^alaltiic  KAJ)ftlti>it    (Meeker*)* 
3,  Right  a«ii  left  iiAHopat«Tiiie  nerve*  ha  they  emeijte   from  tbe  aiilrrior  |kala(inc   forttnieii. 
4     Anr.  r^M    |*atmiiic    ticrve   rmrrKittf;    from    (.o*ri^-inr    |ii*lalitic    forrtrnrn, 

mHHUv  :\K  rra.  in  hvoj^^tlK  i  Sr«:  Kiir.  177. )  Thi*  huh  is  4  rrn,  iji  If-af^'tb,  arnl  hm  a 
curvatnr*'  siilliri.^nr  (o  allow  tlic  lan-dlV  fo  (ijih-s  ov«t  thi»  fuhiTosity  in  I  fa-  vl^hi  di- 
rectioiL     Th**  syrinjLr*'  is  lirtd  in  Ih**  li;ind  iirn  fitsliion,  Hie  neeille  is  inHcrteil  into 
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the  unicoiis  nieiiibrane  distal  to  the  upper  third  molar,  or,  iu  other  words,  distal 
to  the  tuberosity  of  the  superior  maxillary  boue.  (See  Fig,  539.)  The  needle 
h  advjiueeil  ui)\vard.  inward  aud  backward  tn  au  approximate  depth  of  21^ 
em.  frir  adults  or  l^^  f'"*-  f**»'  children.  The  amuunt  of  solution  injected  on  one 
side  is  4  niiU  of  a  1  per  eeut ;  witli  ehildreii  2^  j  mils.  Wlieu  the  snlutiou  is  in^ 
jeeted  tlie  point  of  the  needle  should  be  at  the  sphenopalatine  ganglion  whieh  is 
loeiited  frnm  5  to  7  mm.  brneath  thi*  2rnl  division  and  midway  between  the  pos- 
terior part  of  the  tuberosity  of  Xhv  superior  maxillary  bone  ajid  the  anterior  sur- 
face of  the  {jrreater  wiuj?  of  the  sphemud  boii<\     iSi-e  Fi^^.  48,  60,  and  98.)     The 


Fig.  540.^ — Wet  anatomical  spcdmcn  Ulustt'ating  the  (losition  of  inrrtlle  for  blocking  the  sr  ac 

(Mcckers)  iranglion.  Kotc  that  the  iicctllc  is  iniertcd  just  ijosirrinr  to  tiibcrusit)'  and  ihal  thv  cjcinisiwfl 
liub   lis   resting  ujujii  ihc  occlusal  ijlane  of  llic  tcflh. 

hub  and  extension  of  the  needle  rests  upun  the  oei-lusal  plane  of  the  upper  tcelh, 
as  shown  in  Figs,  540  and  541.  The  approximate  depth  of  the  needle  is  2f^  em. 
The  neerlle  emph\ved  bei!i«:  31^  cm.  iu  lentrtlu  I  em,  will  remain  exterior  to 
the  .surfaee  mueosa.  This  injeetiou  will  bloek  the  splieuopalatine  ifang^linn  »ml 
its  brariehes.     (See  Figs,  48,  60,  and  9H  for  the^e  branehes.) 

Blockingf  the  Pharyngeal  and  Tonsillar  Plexuses.— The  pharytitreal  and 
tonsillar  plexuses  ni]<l  their  liranehes,  loeated  post  *^rn-l  ate  rally  to  tlie  base  of 
the  lonsiL  are  now  bin(*ked.  For  this  injection  nn  extensinu  hub  is  mounted 
upon  the  syringe  to  fac-ilittite  iiiakinjj:  the  injection  without  placing  the  styr- 
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inge  in  the  patient's  mouth.  ITpon  the  extension,  place  needle  No.  4,  25 
gauge,  and  30  mm.  in  length.  (See  Fig.  177.)  First  locate  the  position  of 
the  plica  semilunaris,  which  is  a  fold  of  mucous  membrane  and  a  part  of  the 
anterior  pillar.  Two  imaginary  horizontal  lines  are  now  drawn  which  are  illus- 
trated in  Fig.  542.  The  upi)er  line  is  drawn  on  a  level  with  the  upper  pole  of 
the  tonsil  indicated  by  3.  The  lower  line  is  drawn  on  a  level  with  the  lower 
pole  of  the  tonsil  indicated  by  2.  An  imaginary  per])endicular  line  indicated 
by  1  is  now  drawn  through  the  base  of  the  tonsil  connecting  with  the  two  trans- 
verse or  horizontal  lines.  Two  injections  are  m«de  which  are  illustrated  by 
X  in  Figs.  542,  543  and  544.     The  upper  injection  is  made  first.     The  syringe 


TiK.    341.      Position    (»f    syriiiKc    and    rxtrnsion    hub    while    injecting    the    sjihenopalatine    gangliun. 

is  lield  pen  fashion  and  is  allowed  to  assume  a  position  across  the  mouth  in 
the  region  of  the  bicuspid  teeth,  as  illustrated  in  Fig.  545.  The  needle  is  ad- 
vanced through  the  anterior  ])illar  indicated  by  x  in  Figs.  542,  543,  and  544  to 
a  depth  of  Vi>  cm.  aiul  one-half  mil  of  the  solution  is  injected,  after  which  the 
syringe  is  extended  across  the  mtnlian  line  on  the  same  side  of  injection,  until 
the  extension  hub  is  buccal  to  the  occlusal  plane  of  the  lower  t(»eth,  as  is  illustrated 
in  Figs.  543  and  54().  The  needle  is  now  advanced  5  mm.  further  into  the  tissue 
and  on(»-haIf  nnl  of  the  solution  is  injected.  Again  advance  the  needle  5  mm.  and 
injt'ct  one-half  mil  of  solution:  now  advance*  the  needle  5  mm.  further,  which 
makes  a  total  depth  of  2  cm.,  and  at  this  point  inject  1  mil  of  the  solution.    The 
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direction  of  the  needle,  aft(M'  the  syrinj^e  is  extended  across  the  median 
line  on  the  same  side  of  injeetion,  should  be  backward  and  on  a  level 
with  the  transverse  plane  drawn  through  the  head.  If  the  needle  has  been 
inserted  correctly  to  a  dei)tli  of  2  cm.,  the  last  mil  of  solution   will  be  iii- 


Fig.    54J.  -  Ilhistratinjj:   jmiiits   of   Mock   injections    for  niU'stluli/iiiK   the    tonsillar    rt-gion. 

1.  PcrptMulicular  line  passing  throufs'li  lia>c  «»f  tonsil  wliich  connects  with  the  two  hi>ri7ontal  lii.e*. 
2,  Horizontal  line  passing?  throuKh  lower  ]iolc  of  tonsil.  3,  l!i»ri/<Mital  line  |>assinK  throimh  up;er  p-iU-  nt 
tonsil.  4.  Lok-ation  for  starting  neeille  for  Mocking  the  sphenopalatiiu-  ganglion  (in<licate'l  by  \>.  5.  I... 
cation  <»f  posterior  palatine  forainen  and  exit  of  anterior  palatine  n«  rve  (iinlicated  l»y  X).  (».  I'miUj.  7. 
I'ost<rior  pillar  or  fauce.^-.  8,  Tonsil.  V,  Antirior  pillar  (»f  fauces.  10,  Mucosa  hicatcd  anterior  t..»  a>- 
ceiKJing  ramus.  \.  The  upjur  and  lower  \"s  loeated  juar  angles  formed  l>y  the  perjiendicular  ami  li-'ri/.>.nlal 
lines   indicate    the    two    point«>    ftir    ii-.scrti«.n    o\    needle    for    bh)cking    the    pharyngeal    and    tonsillar    {•l(xus<:^. 


jccted  into  the  re«rion  of  the  i)haryny:eal  and  tonsiUar  ])lexuscs  and  thi'ir 
branches.  Tbe  ncc^db*  shouhl  never  be  inserted  deeper  than  2  cm.  in  ailults 
or  15  nun.   in   children.     It  will    be   noted   that   the   puncture    point    for    the 
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upper  injection  is  located  just  medial  to  the  angle  formed  by  the  upper  hori- 
zontal and  perpendicular  lines.  (See  Fig.  542.)  The  lower  injection  is  made 
in  the  same  manner  as  already  described  for  the  upper  injection,  with  the 
exception  that  the  puncture  is  made  lateral  to  the  angle  formed  by  the  lower 
horizontal  and  perpendicular  lines.  (See  Figs.  542,  543  and  547.)  The  needle 
is  inserted  through  the  anterior  pillar  for  both  injections. 

Recapitulation  of  the  Injection  of  Solution. — The  amount  of  solution  used 
at  the  various  sites  of  injection  is  as  follows.  Each  (piantity  is  named  in  the 
order  in  which  it  is  employed: 


l'"ijf.    5-1  J.      lllustrntitiK    tlu*    tnnsils,    anterior    ami    posterior    pillars. 

1,  Position  of  ntnllf  for  lowrr  injection  as  it  enters  the  anterior  pillar  and  2.  shows  it  in  position 
at  depth  of  2  em.  for  Moekinn  the  pharynKf<'d  and  tonsillar  plexuses.  The  arrow  indicates  how  the  needle 
e\ten<ied  to  the  Iniccal  of  the  lower  teeth.     X  represents  starting  point   for  upper  injections. 


I.  Five  ;ij>plieati()iiM  of  a  20  per  enit  procaiii  Kiipraroiiiii  Rinjrcr  solution 
to  the  palatr,  tonsil,  ai)t(>rior  and  posterior  pillars  by  tlu»  swahbinj;  nu^tliod 
at  intrrvals  of  three  minutes.     (S<*e  formula,  pa^^'  77-.) 

1*.   For  sphenopalatine  jranj^Iion    (Meekel's)    an<i   hranehes  4  mils 

.'I.    For  the  pharynjje.'il  an<l  tonsilljtr  plexuses  and  their  hranelies: 

U])[)er  injeetion  2\-2  mils;  lower  injeetion  -\-j  mils.     Total  5  mils 

Total  anmunt   for  om*  si<le 1)  mils 

Total  aujount  of  a  1  per  eent  proeain  suprarenin  Rinjjer  solution 


for    both    si«les. 


18  mils 
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Time  to  Wait  for  Anesthesia, — At  least  three  tninn 
tweeri  each  application  for  prodiieiiij]:  surfaee  iiiiesthesia 
deep  hlock  injeetions.  Anesthesia  is  produced  in  15  miiiu 
plied  hy  JleekeTs  orantirHori  and  its  hranehes  fullowinf,' 
least  fifteeti  minutes  must  elapse  aftei'  injertinjr  Ihe  S(du 
pluiryiijL^eal  and  tonsillar  ])texiises  postert^daterally  \o  tl 

Structures  Anesthetized, — Tlie  hloeking  of  the  spli 
produces  anesthesia  nf  thr  tissues  supplied  hy  the  hn- 
jjfan«.dion*  The  objfit  of  hfovktuf/  fhf  Kphnuipalaflnf  g 
itttiiif   i<   to  atfcsfltftizr    fhf   ouh'r:ur^   \ui*hih\  ouil   jfosfni 


Fig.  544. 


-Ukistrating  thr   startinif  point  of  nrcdle   fuf  Ijltjckiiitf  ftharyiigcal   a 
(iicaU-5   ikc  point   fwr  the   ui:«[«cr  inji-irtiim. 


htii  in  addition  to  these  hnnivhes  (he  nosopatofiiH ,  tiuperi 
gml  hnntchfs  are  (nusthetizfd.  The  hlockiiii;  of  the 
palatine  h ranches  anesthetizes  the  soft  palate,  uvula,  m\ 
a  portion  of  the  anterior  ami  ])(isterior  pillars  antl  torisih 
tine  nerve  will  anesthetize  the  tissues  at  the  juuetiou  j 
palates  over  and  anterior  to  the  posterior  palatine  foraidj 
tissues,  and  periosteum  will  he  anesthetized  alotior  the  lin 
far  anteriorly  as  the  lininud  surfac^e  of  the  euspid.  The 
will  he  hhieked^  which  ancsthi4izes  a  portioji  of  the  tui 
tissue  and  peri*>steuni  lin*rnal  lit  the  central,  lateral 


TONSILLECTOMY,   NASAL   SEPTUM,    AND   LATERAL   NASAL  WALL 


779 


it  meets  the  anesthesia  from  the  anterior  palatine  nerve  and  completes  the 
anesthesia  of  the  inner  nerve  loop.  Anesthesia  of  the  hard  and  soft  palates, 
which  is  secured  by  blockings  the  inner  nerve  loop,  is  advantageous  as  it  helps 
to  eliminate  gagging  while  operating.  It  is  not  necessary  that  the  nasopalatine 
nerve  be  blocked  for  tonsillectomy,  but  it  is  not  possible  to  prevent  anesthetiz- 
ing it  in  view  of  the  fact  that  the  sphenopalatine  ganglion  is  injected.     The 


Fiu.  545. — First  position  of  syringe  and  needle  for  making  the  upper  injection   for  blocking  the  pharyngeal 

an<l   tonsillar   plexuses. 

blocking  of  the  pharjfnfjfal  and  tonsillar  plexuses  and  their  branches  anesthetizes 
a  portion  of  the  anterior  and  posterior  pillars,  a  portion  of  the  tonsil,  the  ton- 
sillar capsule,  and  the  tissues  located  lateral  to  the  base  of  the  tonsil. 

Precautions. — The  precautions  which  should  be  taken  during  the  block- 
ing of  the  tonsils  are  as  foHows:  At  least  five  applications  of  a  20  per  cent 
procain  adrenalin  Kinger  solution  should  be  applied,  allowing  at  least  three 


niinul<*s  to  elnjise  ht*tw*H^u  enr'li  iip]>li('atioru  1o  eliminate  tlie  hypei'sensitivene 
f*f  tlie  lisKuc'  while   insert iii|r  tlic  needle   fnr  the  deep   lilnt-k   injeetions  and 
jirevejit  gajsr^in^'.     The  nuieuns  nienihnine  in  the  n^^ioii  of  the  tousil,  soft  palate,] 
pliaryux  and  larynx  is  hypersensitive  in  the  nnijurity  of  people  and  reaets  to 
the  .slightest  irritation,  therel>y  eansinir  sti-!iiniiijLr  fUid  jrn^iriiijr.     Therefore^  lli<? 
operator  should   not   overlook  this  ini|>ortant   faetor  ami  attempt  to   make  the 


Viig,    S46» — 'Sccund    poiilioii   of   syringe   and   nct-rjlc  for   ninkinij    the    ufurcr    injection    lor   li|orldn|f  llw 
phar>ng<?al  and  lonsiaar  pfcMisrs. 

1   and   2   r<.'|>re»tnt   tht-  starltng   polnls  local li!   in    flic   arUtriur   itjJlar. 


i\i'i'\t  hluek  injeetirtns  htd'orr  soffirient  time  lias  ela]>sed  to  allow  the  imesthetllS 
to  pirntnee  sui'faee  anestliesia.  (Jreat  eare  shcyntd  he  exereisefl  to  prevent  siul 
den  movement  (if  tlie  patient  while  inserting  the  needle  posterior  to  the  luhenisit^ 
of  the  superior  niaxilhiry  t)one  tor  the  bloeking  of  the  splienopalatine  ^au|]^lk^ 
and  ]>rauehes;  ali:^o  while  injeeting  the  pharyngeal  mid  tonsillnr  plexuses,  whie| 
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nii^^ht  ivsiili  ill  lirt^Mkhi'*:  tlic  urrdlr.  Tiir  <lin'clinn  uf  tin*  iunmUc  for  lildrkiiijr  lli«" 
plijirynjjeai  plt'xus  is  liju'kwarU  on  a  traiisvi*rs(*  j>hiiie  ilrawn  tlir(ni*:li  ihv  \ivm\. 
Tin*  rxt^^iision  hul)  and  Hvringe  .shtKild  never  be  allowed  to  assuiitr  a  poNili<»n  liri- 
f^ual  to  tlie  lower  teeth  on  tlie  same  side  of  injeetion,  for  if  the  syringe  is  held  in 
that  ]>ositioi!  the  needle  would  be  advaneed  baekward  and  too  far  laterally.  An 
extreme  lateral  position  must  be  avoiiled  as  well  as  the  insertion  of  tlie  needle 


Fig.    547« — Itluitijkting   the    region    ul'    (otuil      I    and    2   start jn^    (rouiu    fur    i»t>p4ri    a.n*\    lower    injeclions   in 
rtfirrn  nf  [ibaryiigvaJ  and  lonaillar  plexuArs.     S^  Anterior  pilUf.     4,  Tonsil. 


deriirr  ihan  1^  em.,  in  ordrr  to  avoid  th'rp  blood  vossrls  and  the  vai?ns  nerve. 
The  neetlle  employed  for  the  l»loekin^^  of  the  plexnseK  is  3  em.  in  hvn^tli.  and  the 
averaj^'e  deplh  of  its  insertion  for  nn  adult  is  2  em.  Therefore  I  em.  is  allowed 
\4i  remaia  in  full  view  and  exterior  to  the  surface  of  the  tissue  at  the  puiieture 
point. 
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Operating  should  never  he  attempted  until  at  leant  fifteen  niimites  have 
elapsed  following  the  injeeting  of  the  solution,  and  at  this  time  perfect  anesthe- 
sia of  the  entire  area  will  he  secured. 

Operative  and  Postoperative  Hemorrhage. — If  the  deep  block  injections 
liave  been  made  properly,  the  solution  containing  1/50,000  of  suprarenin,  which 
is  equivalent  to  1/3200  of  a  {?rain  per  mil,  there  will  be  very  little  or  no 
hemorrhaj^e  during  or  after  the  operation.  It  has  been  the  author's  ex- 
perience with  this  technic  that  very  little  hemorrhage  is  ever  experienced; 
in  fact,  in  some  cases  the  tissues  at  the  site  of  operation  are  scarcely  covered 
with  blood.  The  reason  for  the  lack  of  hemorrhage  no  doubt  is  due  to  the  fact 
that  the  solution  is  injected  into  the  healthy  tissue  at  a  point  distant  from 
the  operative  area,  and  the  suprarenin  exerts  a  more  powerful  action  upon  the 
arterioles  and  blood  vessels  in  the  part  injected  than  if  the  solution  was  in- 
jected into  an  inflamed  or  infected  tissue  in  the  immediate  tonsillar  region. 

Another  factor  which  may  prevent  hemorrhage  to  a  considerable  extent 
is  that  little  or  no  solution  is  lost  during  the  operation,  because  it  is  injected 
at  a  distant  point  and  not  into  the  operative  tissue.  In  other  words,  all  the 
solution  which  is  injected  is  retained. 

ADVANTAGES  OF  THE  DEEP  BLOCK  METHOD  FOR  TONSILLECTOHT 

1.  The  area  of  operation  is  blocked  by  anesthetizing  the  nerve  branches 
in  the  healthy  tissue  at  a  point  distant  from  the  operative  field. 

2.  The  needle  is  not  inserted  into  inflamed  or  infected  tissue. 

3.  When  the  nerves  are  blocked  in  healthy  tissue  at  a  distant  point  from 
the  operative  field,  the  toxins  or  infected  material  are  not  forced  into  the 
healthy  tissue. 

4.  Postoperative  hemorrhage  is  much  loss  when  utilizing  the  deep  block 
method  than  when  infiltration  anesthesia  or  general  anesthesia  is  employetl. 

5.  Very  little  or  no  pain  is  caused  while  making  the  deep  block  injections. 

6.  When  these  injections  are  j)roperly  made,  no  i)ain  is  experienced  by 
the  patient,  and  with  little  or  no  hemorrhage  the  operator  has  a  clear  vision 
of  the  entire  operative  area  and  can  take  his  time  and  do  a  complete  enu- 
cleation, thereby  removing  the  entire  capsule  along  with  the  tonsil.  When 
the  part  is  thoroughly  blocked  and  with  little  or  no  hemorrhage,  it  is  self- 
evident  that  the  operator  will  employ  all  his  skill  in  operating.  When  the 
tonsil  with  its  capsule  is  thoroughly  I'cnioved  without  pain  and  with  a  small 
amount  of  hemorrhage,  it  may  be  fittingly  termed  modern  surgery  and  anes- 
thesia in  every  respect. 

BLOCK  ANESTHESIA  FOR  SURGICAL  OPERATIONS  UPON  THE 
NASAL  SEPTUM  AND  TURBINATE  BONES 

The  anesthetization  of  the  nasal  septum  and  turbinate  bones  is  easily 
accomplished  by  the  deep  block  m(»thod.  Hy  this  method  the  tissues  can  W 
thoroughly  blocked  and  the  operation  performed  without  direomtort  to  the 
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patient.  This  method  is  of  unlimited  value  to  the  rhinologist,  not  only  from 
the  standpoint  of  producing  profound  anesthesia  of  the  operative  field,  but 
it  makes  it  possilile  to  operate  eases  in  the  oflfiee  which,  many  times  heretofore, 
were  taken  to  a  hospital  and  a  p^eneral  anesthetic  administered. 

Nerve  Supply  to  Region  of  Nasal  Septum  and  Turbinate  Bones.— The 
nerve  supply  of  the  nasal  septum  is  chiefly  supplied  by  the  nasopalatine  branch 
given  off  the  sphenopalatine  ganglion.  These  nerves  (right  and  left)  supply  the 
central  and  lower  part.  The  posterior  portion  of  the  septum  is  supplied  by 
small  branches  from  the  sphenopalatine  ganglion.  The  anterior  portion  is 
supplied  by  the  medial  branch  of  the  nasociliary  nerve  which  is  derived 
from  the  ophthalmic  division. 

The  lateral  nasal  wall  derives  its  nerve  supply  as  follows:  The  upper 
posterior  portion  of  the  lateral  nasal  wall,  from  the  posterior  superior  lateral 
nasal  branches  derived  from  the  sphenopalatine  ganglion;  the  lower  posterior 
portion  is  supplied  by  the  posterior  inferior  lateral  nasal  branch  derived 
from  the  anterior  palatine  nerve;  the  anterior  superior  portion  is  supplied  by 
the  lateral  nasal  branch  from  the  nasociliary  nerve;  the  anterior  inferior 
portion  of  the  lateral  wall,  including  the  floor  and  anterior  part  of  inferior 
meatus  are  supplied  by  a  nasal  branch  derived  from  the  anterior  superior 
dental.     (See  Figs.  77,  79,  80,  92,  97,  and  98.) 

Technic  for  Blocking  Nerves  Supplying  Nasal  Septum. — As  above  stated 
the  nerve  supply  to  the  nasal  septum  is  derived  from  two  sources:  first,  the 
principal  supply  from  branches  derived  from  the  sphenopalatine  ganglion; 
second,  from  the  medial  branch  of  the  nasociliary  nerve  of  the  ophthalmic. 
The  first  injections  made  are  the  blocking  of  the  right  and  left  sphenopalatine 
(Meckel's)  ganglion,  employing  the  same  technic  as  given  on  page  773  for 
])locking  the  tonsils.  The  blocking  of  the  sphenopalatine  ganglion  anes- 
thetizes all  branches  supplying  the  nasal  septum  with  the  exception  of  the 
medial  branch  of  the  nasociliary.  The  latter-named  branch  is  blocked  as 
follows:  The  nares  are  dilated  by  means  of  the  nasal  speculum.  A  needle  of 
small  calibre  such  as  needle  No.  4  (see  Fig.  177)  is  employed.  The  needle 
is  inserted  into  the  mucosa  covering  the  nasal  septum  just  posterior  to  the 
lower  ])order  of  the  nasal  bone.  It  is  advantageous  to  draw  an  anterior  pos- 
terior line;  i.e.,  a  line  starting  at  the  lower  border  of  the  nasal  bones  and 
extending  posteriorly  along  the  nasal  septum.  After  the  needle  is  started  into 
the  mucosa,  approximately  f)  mm.  posterior  to  the  lower  border  of  the  nasal 
bones  (along  the  imaginary  line)  and  is  advanced  approximately  15  mm.  in 
an  upward  and  i)osterior  direction,  two  mils  of  a  1  per  cent  procain  suprarenin 
Ringer  solution  is  slowly  and  continuously  injected  from  the  time  the  needle 
enters  the  tissue  until  the  proper  depth  has  been  reached.  This  injection  will 
anesthetize  tlir  nuMlial  nasal  branch  of  the  na.sociliary  nerve  within  5  minutes. 
The  blocking  of  the  right  and  left  sphenopalatine  ganglion  and  the  right  and 
left  medial  nasal  nerves  will  produce  a  rapid  and  profound  anesthesia  for 
operations  upon  the  nasal  septum. 
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Technic  for  Blockiiig  Nerves  Supplying  the  Lateral  Nasal  Wall  for  such 
Operations  as  Resection  of  Turbinates. — As  above  stated  the  nerve  supply  to 
the  lateral  nasal  wall  is  derived  from  three  sources:  first,  from  branches 
via  the  sphenopalatine  ganglion;  second,  from  the  lateral  nasal  branch  de- 
rived from  the  nasociliary  of  the  ophthalmic;  third,  from  a  nasal  branch 
derived  from  the  anterior  superior  dental. 

The  first  injection  is  to  block  the  sphenopalatine  (Meckel's)  ganglion 
on  the  side  of  oj)oration,  employing  the  same  technic  as  given  on  page  773  for 
blocking  the  tonsils.  Next  block  the  lateral  nasal  branch  of  the  nasociliary' 
as  follows:  The  naris  is  dilated  by  means  of  the  nasal  speculum.  A  needle 
of  small  calibre  such  as  needle  No.  4  (see  Fig.  177)  is  employed.  The  needle 
is  inserted  into  the  mucosa  covering  the  lateral  nasal  wall  at  a  point  5  mm. 
posterior  to  the  lower  border  of  the  nasal  bone.  It  is  advantageous  to  draw 
an  imaginary  line  posteriorly  from  the  lower  border  of  the  nasal  bone  simi- 
lar to  that  described  above  for  blocking  the  nasal  septum.  After  the  needle 
is  started  into  the  mucosa  at  the  above  named  point  (along  imaginary  line) 
it  is  advanced  approximately  15  mm.  in  an  upward  and  posterior  direction, 
and  two  mils  of  a  1  ])er  cent  procain  suprarenin  Ringer  solntion  is  slowly  and 
continuously  injected  from  the  time  the  needle  enters  the  tissue  until  the 
proper  depth  has  been  reached.  The  next  injection  is  to  block  the  nasal 
branch  given  off  the  anterior  superior  dental  which  is  accomplished  by  mak- 
ing an  infraorbital  injection  which  technic  is  described  on  page  459.  The 
blocking  of  the  anterior  superior  dental  may  not  suffice  and  it  may  be  neces- 
sary to  block  the  overlapi)ing  branches  fnmi  the  opposite  side.  If  necessary, 
a  tampon  is  placed  in  the  anterior  portion  of  the  naris  in  contact  with  the 
anterior  inferior  part  of  the  nasal  wall.  The  tampon  should  be  dipped  in  a  20 
per  cent  solution  of  tlie  anesthetic  which  has  b(»cn  described  on  page  772  and 
left  in  position  for  ten  minutes,  then  removed  and  replaced  with  fresh  solu- 
tion and  left  again  for  ten  minutes.  The  almve  injections  will  produce  pro- 
found anesthesia  so  operations  can  be  performed  upon  the  lateral  nasal  wall. 


CHAPTER  XXXIV 

NEURALGIAS  OF  THE  TRIGEMINUS 

The  trigeminus  is  subject  to  two  types  of  neuralgia;  first,  symptomatic 
pains;  second,  spasmodic  pains,  or  tic  douloureux.  The  symptomatic  pains  are 
by  far  the  most  frequent.  They  may  be  supraorbital,  infraorbital,  supramaxil- 
lary,  intramaxillary,  dental  and  mixed  form.  The  most  common  type  is  the  su- 
praorbital, and  next  the  mixed  form. 

The  trigeminus  or  fifth  cranial  nerve  is  one  of  the  most  extensively  dis- 
tributed and  most  delicately  sensitive  nerves  of  the  body.  It  supplies  sensa- 
tion to  the  face,  conjunctiva,  nose,  frontal  and  maxillary  sinuses,  teeth,  palate, 
tongue,  and  i)art  of  the  upper  pharynx;  also  to  the  scalp  as  far  back  as  the 
vertex  and  to  the  external  auditory  meatus;  gives  sensation  to  three-quarters 
of  the  dura  mater,  fnlx,  and  probably  the  tentorium.  In  addition  to  the 
trigeminus  supi)lying  the  above  jiarts  with  sensation,  it  supplies  them  with 
trophic,  vasomotor  and  secretory  fibers.  The  vasomotor  fibers  are  brought 
to  it,  in  part,  from  the  medulhi  and  cervical  spinal  cord  via  the  sympathetic. 
The  secretory  fibers  have  the  same  origin.  The  trigeminus  nerve  likewise  sup- 
plies motion  to  the  muscles  of  mastication.  The  sensory  part  of  this  nerve 
is  subject  to  sensory  neuroses,  such  as  neuralgia,  paresthesia,  and  anesthesia. 
Trigeminal  neuralgia  is  ch)sely  related  to  dental  practice,  and  aside  from 
its  etiological,  diagnostic  relation  and  treatment  of  the  terminal  reflex  neu- 
ralgias, which  are  directly  connected  with  maxillary  and  dental  lesions,  the 
complex  problem  of  trigemiiml  neuralgia  is  essentially  one  which  concerns  the 
oral  surgeon.     (See  Xervus  Trigeminus,  Chapter  VII.) 

Referred  Pain. — Pain  may  be  produced  by  either  a  distant  or  local  cause, 
as,  for  example,  an  irritated  or  exposed  pulp  may  cause  pain  in  its  immediate 
region  as  the  nerves  su])plying  the  dental  pulp  are  the  peripheral  endings  of 
the  large  trunk  through  which  pain  impulses  are  transmitted;  or  the  pain 
may  be  located  at  a  distant  point,  such  as  neuralgia  in  the  ear,  occipital 
headache,  etc.,  due  to  the  direct  relationship  of  the  surrounding  parts.  It 
should  be  renu^mbered  that  the  area  of  referred  pain  is  not  sensitive  to 
pressure  if  the  pain  is  actually  referred,  but,  if  it  is  of  h)cal  origin,  the  tissue 
in  the  immediate  region  is  painful  on  pressure.  Referred  pain  can  be 
caused  by  pressure,  injury,  trauma,  or  irritation  of  a  sensory  nerve  at  a 
distant  point.  This  stimulation  is  transmitted  over  certain  sensory  nerve 
branches  to  a  remote  part  and  there  interpreted  as  pain.  A  good  example 
is  the  common  experiment  of  touching  the  face,  striking  the  teeth,  cheek  or  jaw, 
which  many  times  will  start  severe  i)ar()xysms  of  pain  at  some  distant  point. 
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Another  common  example  of  referred  pain  which  has  been  experienced 
undoubtedly  by  every  dentist,  is  that  the  patient  will  complain  of  pain  in  a 
certain  tooth  and  on  examination,  it  will  be  found  that  it  is  perfectly  healthy 
and  free  from  caries  or  irritation  and  instead,  a  lar^e  caiious  cavity  is  found  in 
the  opposite  jaw,  the  pain  being  referred  by  the  connecting  nerve  branches.  When 
the  pro])er  treatment  is  employed  the  patient  is  relieved.  Many  times  it  is 
difficult  to  convince  the  patient  that  the  pain  is  not  located  in  the  tooth  in 
which  no  pathology  is  present. 

Neuralgia  is  a  condition  characterized  by  pain  in  the  course  of  a  nerve 
trunk  or  trunks;  therefore,  it  is  not  a  distinct  disease  but  oidy  a  symptom 
and  the  modern  trend  is  to  discard  this  term,  except  to  indicate  a  nerve  pain. 
Many  pains  formerly  called  neuralgia  were  really  due  to  neuritis,  reflex  irri- 
tation or  to  some  form  of  organic  disease,  although  there  are  a  certain  per- 
centage of  persistent  nerve  pains  for  which  no  organic  etiology  can  be  discov- 
ered. Therefore,  both  as  a  matter  of  convenience  and  necessity,  we  still 
cling  to  the  term  neuralgia.  However,  we  attempt  to  classify  it  in  accordance 
with  its  etiology  and  location.  There  are  a  number  of  neuralgias,  such  as 
hysterical,  gouty,  neurit ic,  cervical,  trigeminal,  brachial,  etc.  Neuralgia  is 
also  spoken  of  as  symptomatic  or  idiopathic,  according  to  whether  we  know 
or  do  not  know  the  etiolog>'  of  the  pain.  The  careful  and  observing  physician 
or  dentist  has  little  or  no  use  for  the  term  idiopathic,  inasmuch  as  in  most  cases 
the  basis  of  the  pathology  may  be  determined. 

To  illustrate  the  theory  of  referred  pain,  the  writer  will  use,  for  example, 
the  sensory  root  of  the  fifth  nerve,  situated  between  the  Gasserian  ganglion 
and  its  deep  sensory  nucleus  which  is  located  in  the  pons  varolii  and  medulla 
oblongata.  (See  Figs.  43,  45,  and  60.)  This  large  sensory  nucleus  of  the  fifth 
nerve  is  highly  complicated  and  extends  from  the  knee-shaped  bend  in  the  pons 
varolii  through  the  third  cervical  segment  of  the  spinal  cord.  It  also  contains 
sensory  fibers  from  which  arise  various  branches  of  the  fifth  nerve,  such  as  the 
ophthalmic,  maxillary  and  mandibular,  with  their  sub-branohes.  At  this  point, 
these  sensory  branches  arc  in  very  close  relation  with  the  central,  terminal  or 
other  trigeminal  branches  which  supply  various  areas,  thereby  innervating  the 
temple,  teeth,  forehead,  etc.  As  a  result,  painful  stimuli  may  arise  within  an 
accessory  sinus,  the  nasal  cavity,  eye,  teeth  and  car;  and  the  pain  may  be  re- 
ferred to  and  interpreted  as  pain  at  a  distant  point,  as,  for  example,  the  temple, 
forehead,  occipital  region,  or  other  regions  than  the  points  of  stimulation. 

By  applying  strong  stimuli  to  the  teeth  or  mucous  membrane,  such  as  a  cur- 
rent of  electricity,  oscillations  in  the  eye,  accompanied  by  increased  laerimation 
which  is  due  to  the  stimulation  of  the  second  and  third  divisions  of  the  fiifth 
nerve  will  be  produced.  When  the  stimulus  is  applied  to  the  soft  palate  alone, 
increased  laerimation  is  all  that  is  produced. 

The  various  frequent  references  by  the  patient  to  painful  stimuli,  such 
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as  nasal,  ocular,  aural,  or  dental  to  the  occipital  region,  are  anatomically  ex- 
plained by  the  central  contiguity  of  the  ophthalmic,  maxillary  and  mandib- 
ular afferent  sensory  terminals  to  those  of  the  upper  three  cervical  nerve  roots, 
located  in  the  region  of  the  descending  trigeminal  nucleus.  (See  Figs.  44,  45 
and  60.)  The  terminal  or  peripheral  distribution  of  the  three  upper  cervical 
nerves  is  located  posteriorly  to  the  head  and  neck.  (See  Figs.  43  and  121.) 
Take,  for  example,  the  nasociliary  nerves,  the  stimulation  of  which  may  be 
due  to  an  irritant,  such  as  trauma,  and  may  be  located  in  the  nasal  region. 
The  sensory  fibers  composing  the  nasociliary  nerves,  are  enclosed  within  the  first 
or  ophthalmic  division  of  the  fifth  nerve  with  the  fibers  of  the  frontal,  supra- 
orbital and  supratrochlear  nerves  which  supply  the  supraorbital  and  frontal 
region.  (See  Figs.  51  and  54a.)  It  is  a  well-known  fact  that  the  pathology 
which  involves  the  nasoeiliary  nerves  may  produce  neuralgia  of  the  forehead 
and  scalp  region  by  the  radiation  of  pain  transmitted  along  the  path  of  the 
frontal,  supraorbital  and  supratrochlear  nerves  with  which  they  are  closely 
associated. 

Another  striking  example  of  referred  pain  is  the  neuralgia  which  mani- 
fests itself  in  the  ear,  caused  by  a  carious  tooth  located  in  either  the  upper  or 
the  lower  jaw.  This  is  due  to  the  relation  of  the  facial  nerve  to  the  fifth 
or  trigeminal.  The  pain  is  produced  in  the  ear  through  the  tympanic  branch, 
which  passes  through  the  tympanic  membrane  and  is  associated  with  the 
auriculotemporal  nerve  through  which  the  third  or  mandibular  communicates 
with  the  external  auditory  meatus.     (See  Fig.  119.) 

A  frontal  headache  may  be  caused  by  a  carious  tooth,  infection  of  the 
antrum,  pulp  nodules,  alveolar  abscess,  eye  strain,  etc.  To  locate  the  etiology 
of  referred  pain,  the  operator  must  be  a  keen  diagnostician  and  search  for 
the  direct  cause  by  careful  physical  examination  and  by  the  process  of  elim- 
ination. Many  nerve  trunks  have  been  blocked  with  alcohol  to  give  the  patient 
relief,  the  cause  of  tlie  pain  having  been  overlooked  by  the  operator,  while,  it' 
located  and  removed,  no  deep  nerve  block  injection  would  have  been  necessary. 

There  is  no  pain  (juite  so  severe  and  agonizing  as  that  of  trifacial  neural- 
gia or  tic  douloureux.  In  mild  cases  the  patient  nuiy  suffer  only  intermit- 
tently, sometimes  going  for  days,  weeks,  or  even  months,  without  an  attack, 
but  without  a  moment's  warning,  the  patient  may  be  seized  with  a  severe  at- 
tack. In  the  worst  types  of  cases,  the  pain  may  be  agonizing  and  practically 
continuous,  and,  in  most  cases,  associated  with  si)asmodic  facial  contractions. 
Many  of  these  patients  have  undergone  every  known  medical  treatment,  with 
little  or  no  success  as  a  result. 


CLASSIFICATION  OF  VARIOUS  FORMS  OF  TRIQEMINAL  NEURALGIA 

It  is  extremely  imjx^rtant  to  differentiate  between  the  following  forms  of 
trigeminal  neuralgia : 
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1.  Puroly  peripheral,  preganglionic*,  extraeranial. 

2.  The  ganglionic  type. 

15.  The  retroganglionie  or  intracranial,  rellex  types  caused  by  new  growths, 
tumors,  cortical  lesions,  etc. 

4.  Symptomatic  pains  caused  from  other  lesions  which  yield  to  a  differ- 
ent treatment  than  that  for  the  primary  type  of  tic  douhmreux. 

ETIOLOGY  AND  PATHOLOGY  OF  SYMPTOMATIC  PAIN  NEUBALOIA 

The  etiology  and  pathology  of  symi)tomatic  neuralgia  are  more  or  less 
obscure,  for  in  the  greater  number  of  patients,  no  lesicm  can  be  found  of  the 
trigeminus  nerve  or  the  (Jasserian  ganglion.  In  the  symptomatic  type  of  neu- 
ralgia the  female  sex  is  more  often  affected.  Most  cases  are  found  in  the 
first  half  of  lif(»,  and  are  generally  manifested  during  the  spring  or  winter, 
the  left  si(l(»  being  more  often  involved.  The  superior  maxillary  and  man- 
dibular divisions  of  the  trigeminus  are  most  susceptible  to  the  so-ealled  rheu- 
matic influences,  while  the  first  or  oj)hthalmic  branch  is  more  susceptible  to 
malarial  and  septic  poisonings.  There  is  no  (piestion  but  that  alveolar  ab- 
scesses, decayed  teeth,  sinus  infection,  pulp  stones,  abnormal  roots,  impacted 
or  unerupted  teeth,  n»al formed  teeth,  necrosed  bone,  etc.,  have  played  an 
important  roh'  in  producing  the  symptomatic  type  of  neuralgia,  predisiKwinp 
to  tic  douloureux.  Ocular,  nasal,  antral,  and  frontal  sinus  disease  may  be  the 
cause  of  neuralgia  in  tht»  supraorbital  nerve.  Hysteria,  malaria,  epilepsy, 
syphilis,  focal  infection,  trauma,  neuritis,  herpes  zost(T,  chronic  tonsillitis 
and  tumors  may  be  imj)ortant  faetors  in  causing  excruciating  trigeminal 
pains.  A  carious  tooth,  alvtM)hir  abscess,  tumors,  or  empyema  of  the  antrum 
arc  very  freciuent  factors  in  the  eausation  of  trifacial  neuralgia  of  the  sec- 
ond division:  whereas  an  impaeted  lower  third  molar  is  an  important  cause 
of  mandibuhir  neuralgia. 

Sjrmptoms  of  Neuralgia.  The  symptoms  classified  as  symptomatic  are 
j)ains  that  are  sliarp  and  intense,  with  exacerl^ations  and  remissions.  Their 
character  and  duration  depend  upon  the  etiology;  various  causes  j)roducing  dif- 
ferent syniptonuitie  pains.  Other  symptoms  present  are  discussed  under  the 
"Symptoms  of  Tic  Douhmreux.'' 

Etiology  and  Pathology  of  Tic  Douloureux. — Tic  douloureux  is  a  special 
form  of  trifaeial  neuralgia  wliieh  oeeurs  in  miildle  or  advanced  life,  and  is 
usiuilly  very  severe  in  its  symi)toms  and  obstinate  in  its  course.  It  should 
always  be  distinguished  from  the  ordinary  or  symptomatic  form  of  trifacial 
neuralgia.  Tic  doidoureux  is  a  sj)ecial  disorder  and  in  most  cases  is  dependent 
upon  changes  in  the  iu'rv(»  itself.  It  is  oi»e  essential  primary  type  which  dom- 
inates the  clinical  ])icture  of  trigeminal  neuralgia.  The  perij)heral  or  extra- 
cranial rertex  and  th(»  central  or  retro-ganglionic  types  of  trigeminal  neuralgias 
may  be  caused  hy  sonu*  form  of  intracranial  or  cortical  pathology,  .such  as  tu- 
mors, gumma,  etc.    The  various  forms  of  psychoneuro.ses  which  so  often  attack 
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the  fifth  cranial  nerve,  are  purely  symptomatic  and  are  only  secondary  mani- 
festations of  other  patholo^^ical  conditions.  These  conditions  will  in  most  cases 
yield  to  treatment  other  than  that  which  is  necessary  to  arrest  or  remove  the 
cause  of  the  essential  and  primary  pathology  of  the  nerve  trunk,  which  is  rec- 
ognized as  tic  douloureux. 

Tic  douloureux  is  no  douht  due  to  either  a  toxic  or  to  an  atrophic  proc- 
ess which  exists  at  some  point  in  the  various  nerve  branches,  Gasserian  ganglion, 
or  brain.  A  low  grade  neuritis  which  may  be  caused  by  infection,  such  as 
an  alveolar  abscess,  empyema  of  the  antrum,  or  impacted  third  molar  with 
infection,  as  a  rule,  does  not  show  changes  in  the  nerve  branch,  but  the  small 
arteries  which  supply  the  nerves  are  bound  to  undergo  an  endarteritis  which 
causes  their  caliber  to  decrease  and  prevents  the  nerve  from  receiving  its  proper 
nourishment.  In  some  eases  the  Gasserian  ganglion  has  shown  degenerative 
changes,  but  tlies(»  have  l)een  considered  purely  secondary.  In  these  cases  the 
operation  for  the  incision  or  removal  of  the  nerve  trunk  itself  eliminates  the  pain. 
Therefore  these  degenerative  changes  have  not  as  yet  proved  a  causative  factor 
of  tic  douloureux. 

In  some  cases  neurotic  changes  have  been  found,  such  as  an  increase  in 
connective  tissue  or  increased  vascularity,  but  even  the  cause  of  this  patholog- 
ical change  has  not  yet  been  determined  although  it  may  be  considered  the 
result  of  former  treatment,  such  as  the  injection  of  alcohol  into  the  nerve 
branch  which  has  produced  the  neurotic  changes.  There  may  be  impingement 
upon  the  nerv(»  trunk  by  a  tumor,  exostosis  or  cicatricial  tissue. 

Within  recent  years,  it  has  been  found  that  in  some  of  the  cases  where  the 
Gasserian  ganglion  has  been  removed,  a  definite  bony  protuberance  situated 
on  the  superior  aspect  of  the  anterior  surface  of  the  apex  of  the  petrous  portion 
of  the  temporal  bone  and  anterior  to  the  (Jasserian  gangli(m,  extended  into  the 
substance  of  the  (Jasseiian  gany:lion.  Without  doubt,  this  extension  of  bone  is 
an  exostosis  and  a  possible  causative  factor  in  the  production  of  the  symptoms 
of  tic  douloureux.  Those  patients  in  whom  the  exostosis  and  the  imi)inged  gang- 
lion was  found,  experieneed  pain  in  all  three  branches  of  tiie  fifth  nerve. 

Syphilis,  causing  the  formation  of  a  gumma,  extreme  exposure,  infection 
and  other  depressing  influences  are  many  times  the  etiological  factors,  to- 
gether with  pathologieal  conditions  existing  in  the  orbit,  empyema  of  the 
antrum,  frontal  sinus  invoIvem(»nt,  and  other  local  diseases  as  described  under 
the  heading  of  ** Etiology  and  Pathology  of  Symi)tomatic  Pain  Neuralgia." 

Sjrmptoms  of  Tic  Douloureux. — The  symptoms  of  tic  douloureux  are 
characterized  by  severe,  agonizing,  shooting  pains,  which  in  most  cases  begin 
in  the  regi(m  of  the  nose,  jaws,  or  upper  and  lower  lips,  and  from  this  loca- 
tion radiate  tlirough  the  teeth  into  the  orbital  cavity,  or  over  the  temple, 
brow  and  forehead.  During  a  severe  paroxysm,  the  patient's  face  is  highly 
flushed,  usually  pinclied  and  drawn.  Increased  lacrimation,  running  from 
the  nose,  spasmodic  contraction  of  the  facial  muscles  and  tongue  may  occur, 
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with  the  patient  groaning  and  manifesting  an  expression  of  extreme  agony. 
Often  the  patient  experiences  only  a  single  attack  lasting  from  one  to  several 
minutes.  Returning  attacks  are,  however,  not  unusual,  and  if  this  is  the  casi*. 
each  additiimal  one  may  be  less  intense  than  the  one  previous  to  it.  The  par- 
oxysms of  i)ain  in  tic  douloureux  may  be  started  by  the  patient  in  speaking,  eat- 
ing, moving  the  tongue,  the  touch  of  the  finger  to  the  face,  taking  of  liquids  or 
food  in  the  mouth,  swallowing  or  taking  of  sweet  or  sour  things,  the  slamming 
of  a  door,  a  draft  of  air,  or  the  inhaling  of  cold  air.  In  taking  food  or  drink, 
the  paroxysm  is  more  likely  to  be  brought  on  if  the  substance  taken  is  either 
sweet  or  sour,  but  the  fact  that  the  food  or  drink  is  either  hot  or  cold  is  not 
a  factor  in  bringing  on  the  paroxysm ;  therefore  the  beginner  need  not  con- 
fuse tic  douloureux  with  pulpitis.  A  delicate  touch  such  as  the  weight  of  a 
fly  will  bring  on  a  paroxysm  more  quickly  than  will  a  heavy  pressure  such 
as  the  slap  of  the  hand.  In  fact,  the  patient,  upon  the  approach  of  a  paroxysm, 
will  suddenly  slap  his  hand  heavily  over  the  affected  part  and  begin  a  vigor- 
ous massage,  all  the  Avhile  smacking  the  lips  and  drawing  the  mouth  toward 
the  opposite  side.  This  is  a  typical  clinical  picture  especially  when  the  pain 
is  at  the  mental  foramen. 

The  patient  experiences  more  difficulty  and  pain  during  the  fall  and 
winter  months  and  in  some  cases  may  entirely  escape  an  attack  during  the 
summer  months. 

The  pains  during  the  attacks  are  always  located  on  one  side  of  the 
face  and  in  most  cases  are  centered  in  one  branch  of  the  fifth  cranial  nerve, 
the  second  or  maxillary  division  being  more  often  involved,  the  next  being  the 
third  or  mandibular  division.  However,  it  must  be  remembered  that  the  pain 
may  not  remain  in  the  region  of  these  two  branches,  but  may  s])read  to  the 
whole  side  of  the  face.  In  addition  to  the  symptoms  described,  there  are  often 
associated  with  the  pain  spasmodic  contractions  of  the  facial  muscles  and 
tongue  or  the  lower  jaw  ])resents  quick  movement.  The  patient  may  In? 
awakened  and  spend  many  sleepless  hours;  there  is  also  impairment  of  nutri- 
tion. In  some  cases  the  patient  may  not  eat  for  fear  of  starting  another  Jit- 
tack.  Depression  of  spirits  is  present  in  many  cases,  for  the  pain  the  patient 
suffers  is  one  of  intense  agony ;  no  doubt  the  worst  pain  nature  could  devise. 

The  writer  has  never  seen  a  patient  with  true  bilateral  facial  neuralgia, 
and  it  is  his  opinion  that  those  patients  who  complain  of  feeling  pain  on  both 
sides  are  not  suffering  from  true  bilateral  tic  douloureux. 

The  cause  of  neuritis  is  usually  a  general  systemic  one.  It  may  l)e  from 
a  bilatei-al  local  lesion  of  the  teeth  or  of  the  several  sinuses  and  it  must  not 
be  forgotten  that  impairment  of  vision  may  also  be  an  important  factor  in 
causing  complaint  of  bilateral  pain. 

The  clinical  picture  in  various  individuals  differs  considerably.  Some 
patients  will  not  talk,  eat  or  drink,  and  if  they  do,  they  may  attempt  to  con- 
fine the  food  to  one  side  of  the  mouth,  all  of  which  is  done  in  an  attempt  to 
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ward  off  an  attack.  Some  patients  will  not  wash  one  side  of  their  face  or 
brush  their  teeth  on  one  side,  for  they  are  always  in  constant  fear  of  causing 
a  severe  paroxysm  of  pain.  In  most  cases  the  pain  begins  in  one  definite 
spot  and  radiates  in  various  directions,  involving  only  the  side  of  the  start- 
ing point.  When  the  pain  subsides,  it  usually  returns  in  the  same  spot  where 
it  previously  began  and  radiates  in  certain  directions,  although  the  patient 
describes  it  as  in  one  certain  location,  which  can  in  most  cases  be  covered 
with  a  ten  cent  piece.  Later  on,  several  pain  centers  may  develop  and  pain 
begin  simultaneously  in  all  of  them,  or  may  take  turns,  radiating  from  one 
to  another.  The  pain  may  be  situated  over  the  nerve  branch  in  which  it 
first  appears,  later  involving  a  number  of  branches.  Patients  who  have 
suffered  for  years  with  this  condition  become  somewhat  accustomed  to  the 
painful  attacks.  However,  they  show  great  evidence  of  extreme  pain  during  the 
j)aroxysm  but  learn  to  control  their  outcry. 

Diagnosis. — In  the  diagnosis  and  treatment  of  patients  suffering  from 
tic  douloureux,  a  thorough  and  careful  examination  should  be  made,  and 
all  modern  methods  of  diagnosis  utilized.  First,  one  should  ascertain  the  ex- 
act condition;  srcond,  determine  whether  the  condition  is  trifacial  neuralgia  or 
not.  If  such  is  the  ease,  then  palliative  or  expectant  treatment  is  given  with  the 
object  of  improving  or  ])ermanently  eradicating  the  cause.  This  happy 
result,  which  is  always  appreciated  by  the  patient,  can  be  accomplished  in  some 
who  are  suffering  from  tic  douloureux.  A  Wasscnnaim  test  should  always 
be  made  in  order  to  find  or  rule  out  sy])hilis. 

One  of  the  most  inqmrtant  diagnostic  aids  in  determining  the  etiology  of 
this  condition  is  roentgenograms  of  the  teeth  and  osseous  structures,  antrum 
and  simises,  more  particularly  the  frontal  sinus.  The  x-ray  plate  should  disclose 
the  presence  of  pulp  stdiies,  abnormal  roots,  malformed  teeth,  unerupted  or  im- 
pacted teeth,  superinimerary  teeth,  necrosed  bone,  empyema  of  the  antrum,  etc. 
In  connection  witli  the  x-ray  plate  showing  the  frontal  and  maxillary  sinuses, 
transillumination  is  of  value.  The  time  element  is  on(»  of  the  strongest  points 
in  diagnosing  tic  douloureux,  the  more  recent  cases  re(iuiring  careful  differen- 
tiation and  study. 

DIFFERENTIAL  DIAGNOSIS 

A  differential  diagnosis  must  be  made  from  ])ain  caused  by  pulpitis,  pus 
infection,  impacted  or  carious  teeth,  or  from  a  malignant  growth.  If  the  oper- 
ator takes  a  careful  history  of  the  case  and  is  very  observing,  he  will  note  that 
the  pain  arising  from  th(»se  factors  is  different  from  pain  caused  by  a  true  case 
of  tic  d(ml()ureux.  If  the  pain  is  paroxysmal  in  character,  attacking  the  patient 
8U<hlenly  in  one  or  more  circuinscribed  areas,  situated  over  some  sensory  nerve 
branch  or  branches  and  persistently  returns  in  a  few  hours,  days  or  mcmths  at 
the  sam(»  ar(»a  and  does  not  yield  to  medicinal  treatment,  it   is  undoubtedly  a 
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case  of  tic  douloureux.  In  making  a  diagnosis,  one  should  remember  that  a 
hysterical  facial  pain  is  frequently  mistaken  for  tic  douloureux.  In  cases  where 
a  mistake  in  diagnosis  has  been  made,  a  nerve  resection  or  alcoholic  injection  has 
proved  of  no  benefit  to  the  patient. 

TREATMENT 

The  treatment  of  trifacial  neuralgia  is  of  great  importance  to  the  medical 
and  dental  professions.  Its  treatment  is  four-fold  in  character  and  is  as 
follows : 

1.  Medicinal  or  palliative. 

2.  Neurectomy  and  neurectasis. 

3.  Block  anesthesia. 

4.  Removal  of  the  Gasserian  ganglion  or  its  sensory  root. 

IIIEDICINAL  OR  PALLIATIVE  TREATMENT 

It  is  always  well  to  resort,  first,  to  medicinal  treatment,  for  it  will  assist  in 
verifying  the  diagnosis.  It  is  well  to  remember  that  some  patients  suffer 
only  intermittently  in  the  beginning  and  that  this  initial  mild  attack  may  last 
for  months  or  even  two  or  three  years.  Some  local  medicinal  remedies  have 
been  employed  in  the  treatment  and  have  been  unreservedly  eulogized  because 
of  the  cessation  of  pain  following  their  application,  which  was  no  doubt  in 
many  cases  merely  a  coincidence.  If  a  positive  Wassermann  is  obtained  and 
syphilis  is  diagnosed,  then  by  all  meaas,  rigid  treatment  for  syphilis  must  be 
given. 

A  large  number  of  therapeutic  and  ])alliative  drugs  have  been  admin- 
istered to  allay  the  pain  of  this  very  harmful  and  distressing  malady.  There 
is  no  specific  drug  treatment  for  the  cure  of  facial  neuralgia.  Some  of  the  drugs 
which  have  been  used  with  a  variable  degree  of  success,  are  as  follows : 

Nitroglycerin,  given  in  doses  of  1  200  of  a  grain,  every  two  hours.  Aeoni- 
tia  in  doses  of  1/200  grain  until  its  physiological  effect  is  obtained. 

Codein,  gelsemium.  and  quinin  are  administered  in  various  doses.  Tonics, 
containing  such  drugs  as  phosphorus,  iron,  arsenic,  strychnin,  and  (piinin  are 
also  employed.  Many  patients  suffering  from  tic  douloureux  develop  the  mor- 
phin  or  opium  habit,  and  a  physician  or  dentist  should  be  very  careful  in  pre- 
scribing such  a  drug,  because  of  the  possibility  of  starting  the  patient  tt)  form 
the  drug  habit. 

The  wholesale  extraction  of  teeth  has  been  resorted  to  by  some  oper- 
ators, only  to  find  that  in  many  cases  after  the  teeth  have  been  removed,  the 
patient  has  sacrificed  a  good  set  of  teeth,  Avith  no  relief.  The  operator, 
therefore,  should  be  very  careful  to  eliminate  other  possible  causative  factors 
before  he  resorts  to  the  forcei)s.  A  careful  examination  of  all  the  teeth  through 
the  medium  of  the  x-ray  should  disclose  such  pathological  conditions  as  pulp 
stones,  supernumerary  teeth,  unerupted  or  malformed  teeth,  alveolar  abscess. 
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necrosed  bone,  and  antrum  involvement.  If  a  careful  examination  by  the  x-ray 
does  not  reveal  some  pathological  condition  which  indicates  the  removal  of  the 
teeth,  then  by  no  means  should  the  patient's  mouth  be  mutilated  at  random  by 
wholesale  extraction  of  teeth. 

It  is  always  well  to  give  the  patient  suffering  from  this  condition  a  thorough 
course  of  systemic  treatment  before  resorting  to  surgery.  Systemic  treatment 
not  only  includes  the  various  drugs  previously  mentioned,  but  also  comprises 
diet,  rest  in  bed,  local  application  of  heat  or  cold,  massage,  and  other  measures 
which  will  benefit  the  patient.  By  treating  the  patient  in  this  manner,  surely 
no  harm  will  be  done,  and  if  it  fails,  there  is  plenty  of  time  to  utilize  other 
forms  of  treatment.  Medicinal  or  palliative  treatment  should  extend  over  a 
period  of  time  sufficient  to  convince  the  physician  or  dentist  that  it  is  useless 
to  continue. 

As  a  palliative  measure,  the  following  prescriptions  will  be  found  of  value: 

I^     Cainphoras  Gumma 


Chloralis  Hydratis 

aa 

3iv 

Alcohol 

( 

l.s. 

5  ss 

Misce.  Sol- 

Si^.:     Apply  externally 

over 

j)ainful 

area. 

U     Tincturao  aconiti 

3 

iiss 

Oleum  ^aultheriao 

5i 

LininuMitum  Chloroformi 

(l.s. 

ad. 

3iv 

Misco. 

Sijif. :     Apply  externally 

over 

painful 

area. 

n      Mrnthol 

3ss 

Oil  ^^aultlieriai 

3ii 

Oil  euealyptol 

3ii 

Lanolin  ({.s.  a<l. 

3ii 

M  isee. 

Si^. :     Apply  (»ver  painful  sui 

•fare 

several 

times  daily. 

li      nil(»n>formis 

3i 

Aleoholis 

3i 

Tineturae  aeoniti 

3ii 

Olei  mentli.   pip. 

3iii 

Misee. 

Sijj. :      Apply  externally 

over 

the 

painful 

surfaee. 

Dr.  Matas  Is  (juoted  as  follows  from  his  j)aper  read  before  the  National 
Dental  Association,  ()ctob(»r,  1919: 

**The  freatmcni  of  facial  neuralgia  in  the  distribution  of  the  trigeminus 
has  engaged  the  attention  of  physicians  and  surg(»ons  from  time  immemorial. 
A  vast  therapeutic  and  pharmacological  arsenal  has  been  brought  into  play  for 
the  relief  of  this  most  painful  and  distressing  affection.  While  there  is  no  speci- 
fic drug  treatment  for  th(»  cure  of  th(»  confirmed  type  of  facial  neuralgia,  a 
knowledge  of  the  resources  of  pharmacological  therapeutics  is  indispensable  for 
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tlie  symptomatic  relief  of  pain.  Innumerable  and  most  ingenious  methods  of 
neurectasis  (nerve  stretching)  and  neurectomy  have  been  devised  for  the  cure 
of  this  condition ;  some  of  these  are  still  of  value  for  the  relief  and  possible  cure 
of  the  peripheral  forms  in  certain  classes  of  subjects  who  are  physically  unfit 
to  undergo  any  scTious  trauma.  In  practice,  at  the  present  time,  the  treatment 
of  the  essential  and  confirmed  disease  of  the  trigeminus  is  limited  to  a  choice  of: 
(a)  the  alcoliolization  of  the  nerve  trunks  at  their  origin  from  the  ba.sal  fora- 
mina, (b)  alcoliolization  of  the  Gasserian  ganglion,  (c)  Gasserectoray  or  (d) 
intracranial  division  or  avulsion  of  the  sensory  root  of  the  fifth  ner\'e  as  it 
enters  the  ganglion.  The  ideal  treatment  in  all  forms  of  neuralgia  would  be  to 
obtain  a  cure  of  the  neuralgia,  or  pain,  without  leaving  behind  a  permanent  an- 
esthesia of  the  region  tributary  to  the  affected  nerve,  or  causing  secondar}' 
trophic  lesions  of  a  neuro-i)aralytic  character  such  as  follows  in  the  anesthetized 
eye,  after  destruction  of  the  ganglion  either  by  alcohol  or  operation.  The  cure 
of  the  neuralgia  without  consecutive  anesthesia,  desirable  as  it  is, — is  thus  far 
unattainable  for  the  ganglionic  cases, — but  the  trophic  lesion,  so  much  dreaded 
in  the  eye,  which  follow  extirpation  or  alcoholization  of  the  ganglion  can  be 
largely  avoided  by  the  proper  selection  of  th(»  surgical  method  of  treatment 
adopted.*' 

TREATMENT  BY  NEXTBECTOMT  AND  NEUKECTASIS 

There  are  many  ingenious  methods  for  performing  neurectasis  (nerve 
stretching)  and  various  methods  of  neurectomy  are  used  in  the  treatment  of 
this  condition.  Some  of  these  methods  are  of  great  value  for  the  relief  and 
cure  of  the  peripheral  tyi)es,  which  in  many  cases  cannot  undergo  any  serious 
surgical  procedure. 

The  nerve  branches  that  are  most  commonly  removed  are  the  infraorbital, 
supraorbital,  nasal  and  inferior  dental;  followed  by  a  plugging  of  the  fora- 
men with  ivory  or  some  noncorrodible  metal. 

BLOCK  ANESTHESIA  IN  THE  TREATMENT  OF  TIC  DOULOXTREUX 

At  the  present  day,  the  treatment  of  the  essential  type  of  involvement  of 
the  fifth  nerve  is  limited  to  the  choice  of: 

1.  Blocking  the  nerve  trunks  as  th(\v  cmtTge  from  their  respective  foramina 
with  alcohol. 

2.  Blocking  the  Gasserian  ganglion  with  alcohol. 
8.  Gasserectomy. 

4.  Intracranial  avulsion  or  severance  of  the  sensory  root  of  th(»  fifth  nerve 
posteiior  to  the  (iasserian  ganglion.     (Technic  of  Frazier.) 

The  ideal  tn^atment  is  to  effect  a  cure  of  the  condition  without  producing 
a  permanent  anesthesia  by  alcohol,  or  secondary  trophic  lesions  of  a  neuro- 
paralytic character,  which  many  times  follow  in  the  anesthetized  eye,  which 
also  may  be  produced  by  operative  measures,  such  as  (lasserectomy  or  avulsion 
of  the  sensory  root.    It  is  impossible  to  inject  the  Gasserian  ganglion  with  alcohol 
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without  haviii":  anesthesia  follow.  In  many  eases  the  trophic  lesion,  such  as  occurs 
in  the  eye  following  the  blockin*^  of  the  gancjlion  by  alcohol,  Gasserectomy  or 
sensory  root  avulsion,  can  be  avoi<lecl  by  careful  selection  of  treatment. 

Block  anesthesia  in  the  treatment  of  tic  douloureux  has  been  practiced 
since  1903,  the  fii-st  method  of  injectin«r  a  nerve  trunk  with  alcohol  being  in- 
troduced by  Schlosser.  He  discoven^d  by  chance  that  subcutaneous  injections 
of  alcohol  in  and  about  an  offending  nerve,  produced  a  burning  pain  during 
and  following  the  injection,  this  being  replaced  in  a  few  minutes  by  paresthesia, 
numbness  and  anesthesia.  This  disappeared  in  a  week  or  ten  days  and  the 
tactile  sensation  returned;  how(»ver,  the  pain  imi)ulses  were  blocked  and  entirely 
absent.  SchlossiM*  reported  his  findings  to  the  ])rofession  in  1903,  and  at  the 
same  time  Mat  as  described  the  aU'ohoIic  injection.  Since  that  time  many  im- 
portant things  have  been  discovered  by  oth(»rs,  and  the  technic  has  been  elab- 
orated and  perfected.  Many  other  names  connected  with  this  important  link 
in  the  way  of  research  and  technic  are:  Oswald,  Sigard,  Levy,  Tappas,  Harris, 
Patrick,  OflVrhaus,  Iliirtel,  Martin,  Allen  and  others. 

In  many  cases  gratifying  n^sults  have  been  obtained  by  alcoholization  in 
the  tn^atmcnt  of  tie  (louh)ureux.  llowt^ver.  some  eases  will  yield  to  this  treat- 
ment only  for  a  short  time,  and  then  the  i)atient  must  undergo  the  surgical 
removal  of  a  nerve  branch,  the  (Jasserian  ganglion,  or  its  sensory  roots. 

If  medicinal  or  palliative  treatment  should  Tail,  the  next  step  in  the  treat- 
ment is  to  block  the  individual  branches  of  the  (Jasserian  ganglion.  If  internal 
medication,  massage,  radiotherapy  and  electrotherapy  have  all  been  utilized  and 
failed,  it  is  far  preferable  to  cm])loy  block  anesthesia  prior  to  the  extirpation 
of  a  nerv(»  branch,  the  removal  of  the  sensory  root,  or  the  (Jasserian  ganglion. 
The  nerve  trunk  or  (Jasserian  ganglion  which  is  involved  is  blocked,  and  the 
injection  of  the  solution  will  ])revent  the  sensory  nerves  fnmi  conducting  pain- 
ful afferent  sensations.  If  the  cause  of  the  trouble  is  located  centrally,  the 
blocking  of  the  i)erii)heral  branches  will  not  suffice.  However,  a  number  of 
cases  have  their  etiology  in  the  peripheral  or  terminal  nerves  and  the  injection 
of  these  nerves  will  give  the  patient  relief.  If  the  nerve  branch  involved  can 
not  be  definitely  located,  it  is  much  better  to  block  the  deeper  branches,  such 
as  the  secoiul  or  third  ilivision,  or  tin*  (Jasserian  ganglion.  In  other  words, 
the  closer  to  the  brain  th(»  solution  is  injected,  the  more  possible  the  suc- 
cessful outcome. 

The  blocking  of  tin*  terminal  or  peripheral  branches  is  more  simple,  but  it 
is  not  as  eflicient  in  most  cases  as  the  blocking  of  th(»  deej)  branches.  The 
deep  block  injection  should  be  utilized  |)rior  to  n(»rve  resection,  since  a  deep 
injection  causes  less  df»bility  and  discomfort  to  tin*  patient  and  is  much 
])referred.  The  results  which  follow  the  injection  of  a  nerve  trunk  are  in  many 
eases  highly  gratifying,  the  duration  varying  with  dilfenMit   individuals. 

The  writer  has  nunle  many  block  injections  in  the  treatment  of  tic  doulou- 
reux with  varying  degrees  of  success.  In  some  individuals  the  paii»  returned 
within  four  months,  while  in  others.  l)l(»cked  over  five  years  ago,  the  symptoms 
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havo  not  iTturniHl.  Most  operators  state  that  the  patient  will  pet  relief,  in  the 
avera*re  ease,  in  from  one  to  two  years,  and  when  the  synij)toms  return,  the  in- 
jection is  nia(l(»  a  seeond  time.  Undonbtedly,  all  will  aj^ree  that  it  is  pref- 
erable  to  n»peat  the  injeetion,  when  necessary,  if  patients  are  piven  relief, 
than  it  is  to  remove  the  (Jasserian  jrai»frlion  or  its  sensory  root.  In  1840 
Hyud  injected  morphin  and  creosote  for  the*  treatment  of  tic  douloureux. 
A  larjre  nnmher  of  druj^s  have  been  emi)loyed,  such  as  chloroform,  ether, 
osmic  acid,  chi-omates,  formaldehyde  solution  in  jjflycerin,  plienol,  menthol, 
antipyrin,  salicyhites,  (piinin  salts,  all  of  which  have  been  abandoned  in  favor 
of  the  alcoholic  cond)inations  and  surfi:ical  treatment. 

The  Alcoholic  Injection.— Alcohol  in  strength  frtmi  70  to  00  per  cent  is 
jifiven  with  or  without  the  additi<»n  of  other  injrredients.  Some  operators  add 
a  small  amount  of  a  local  anesthetic  to  the  alcohol  before  injecting.  The 
author  docs  not  advise  this,  because  alcohol  causes  f?reat  pain  before  the  local 
anesthetic  has  had  time  to  ])roduce  aiiesthesia  of  the  part,  lie  advises  that 
the  n(M've  trunk  be  blocked  by  injection  of  i)rocain  suprarenin  Kinj^er  solu- 
tion, allowinjr  ample  time*  for  deep  anesthesia  to  occur  before  making  the  al- 
coholic injection.  Wy  blockinjr  the  nerve  with  a  s(»parate  injection  the  ex- 
cruciating pain  which  the  patient  experieiu'cs  following:  the  inj(»ction  of  alcohol 
will  be  climiiuitcd.  Alcohol  in  contact  with  nerve  tissue  produces  a  burning  sen- 
sation which  is  followed  by  numbness  and  aiu'sthesia.  The  injaiion  of  alcoholf 
rvithoui  the  part  hdtuj  pnviouslii  (nHsthrtizrd  h\f  a  local  anvsihctic^  shmtld  not 
hr  prartirrd,  for  the  patinit's  frcJinf/s  should  alirajfs  he  considered. 

It  is  not  always  necessary  to  r(»move  the  needle  after  the  local  anesthetic 
solution  has  been  injected  for  deep  injections,  as  it  can  easily  be  .separated 
from  \\w  ti|)  of  the  syrin<re  left  in  position,  and  in  a  few  minutes  the  hypoder- 
mic .syriii«i:e  is  filled  with  the  alcoholic  solution,  the  hub  of  the  needle  placed 
over  the  tip  of  the  syringe,  and  tin*  solution  slowly  injected.  It  is  better  in 
most  cases  to  remove  the  needle,  if  the  block  injection  is  being  made  by  the 
intraoral  method,  but  if  the  (iass(»rian  ganglion,  second  or  third  divisions  are 
being  blocked  by  the  extraoral  method,  it  is  far  better  to  leave  the  needle  in 
position. 

The  alcohol  slicndd  not  be  injected  immediately  following  the  injection  of 
the  local  anesthetic  solution  for  two  reasons: 

1.  Suflicient   time  must  elapse  for  anesthesia  to  tak(»  i)lace. 

2.  To  allow  the  procain  suprarenin  Ringer  solution  to  difTuse  through 
the  tissues  so  as  not  to  dilute  the  alcohol  when  injected. 

It  is  mu<*h  better  to  inject  a  Df)  ])er  cent  solution  of  ethyl  aletdiol  than 
a  weaker  solution,  becausi*  it  is  injected  into  tissue  which  has  been  ])reviously 
injected  with  a  local  anesthetic,  and,  even  after  waiting  several  minutes  for 
dilTusion  and  anesthesia,  there  yet  remains  a  sufficient  (piantity  of  the  solu- 
tion in  the  tissu*'  to  reduce  the  percentage  of  alcohol  injected.  If  the  part 
has  been  blocked  by  a  local  anesthetic,  no  discomfort  will  be  experienced  by 
the   patient    when    the   alcohol    is   injected.      If   the   part    is   not    completely 
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blocked  when  a  few  minims  of  alcohol  are  injected,  the  patient  will  ex- 
perience paresthesia  or  a  burning  sensation  lasting  for  a  few  seconds  and 
then  disappearing.  If  the  patient  should  experience  pain  or  a  burning  sensation 
following  the  injection  of  4  or  5  minims  of  alcohol  at  intervals  into  an  area 
which  has  not  been  completely  blocked  by  the  local  anesthetic,  no  more 
alcohol  should  be  injected  until  the  sensation  has  disappeared. 

No  operator  should  be  guilty  of  injecting  alcohol  into  any  ganglion  or  nerve 
trunk  without  first  blocking  the  part  with  a  local  anesthetic  and  allowing 
ample  time  for  the  drug  to  take  effect,  or  placing  the  patient  under  a  general 
anesthetic.  Tlie  operator  should  test  the  area  of  anesthesia  which  has  been  pro- 
duced by  the  procain  suprarenin  Ringer  solution,  if  block  anesthesia  has  been 
em])loyed,  prior  to  injecting  the  alcohol. 

Solution  Containing  Several  Ingredients. — Some  operators  prefer  a  solu- 
tion which  contains  ingredients  in  addition  to  the  alcohol.  The  formula  proposed 
by  Patrick,  and  modified  by  Ulair,  is  as  follows: 

I> 

T*r()caiii  2  per  ciMit 

Chlordforiii  o  per  cent 

Alcoliol  70  per  cent. 

Water  2^5  per  cent 
Mi. see. 

If  the  above  formula  is  em])l()yed,  the  amount  injected  is  from  two  to 
three  mils,  and  in  case  the  injection  is  in  the  orbit  the  quantity  of  chloro- 
form should  b(»  reduced  to  2  per  cent.  The  amount  injected,  however,  de- 
pends upon  the  diameter  of  the  nerve  trunk  injected;  when  the  Gasserian 
ganglion  is  blocked,  three  mils  of  tin*  solution  are  injected;  in  case  the  second 
or  third  division  of  the  fifth  nerve  is  to  be  blocked,  two  mils  of  the  solution  are 
injected. 

The  author's  technic  is  to  make  a  deep  block  injection  with  a  procain 
suprarenin  Ringer  solution,  and.  after  profound  anesthesia  has  been  secured, 
inject  the  required  (piantity  of  9;")  per  cent  ethyl  alcohol. 

In  recent  years  Weiner  has  been  ex])erimenting  with  the  following  solu- 
tion. 

Calcium  chlorid  .75 

Sodium  chlorid  6. 

Water  1000. 
Misce. 

lie  has  reported  the  following  which  is  very  interesting:  **In  the  treat- 
ment of  sciatica,  51  eases  were  cured  and  8  improved,  4  yielded  to  treatment 
and  are  reported  cured,  2  greatly  improved,  and  two  failures."  If  the  above 
solution  proves  to  be  as  serviceal)le  in  the  hands  of  other  operators  as  in 
those  of  Weiner,  it  may  take  the  place  of  alcohol.  However,  this  remains 
to  be  seen.  It  is  very  gratifying  for  the  operator  to  l)e  able  to  relieve  almost 
instantly  the  patient  who  is  suffering  from  intense  pain  caused  by  tic  doulou- 
reux, and  in  nuiny  cases  an  apparently  ])ermanent  cure  is  accomplished  by 
the  injection  of  alcohol.     On  the  other  hand,  we  must  agree  that  some  other 
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solution  which  wouhl  produce  the  same  results  inijrht  increase  the  popularity 
of  treating,'  tic  douloureux  by  the  block  method.  The  author  is  enthusiastif 
over  the  results  he  has  obtained  in  treat injr  tic  douloureux  !)y  the  deep  bhK-k 
nu'thod,  and  in  his  opinion  there  can  be  no  (juestion  that,  if  the  injections 
are  properly  nuule,  it  will  {rive  nearly  every  i)atient  relief  which  will  extend 
over  a  i)eriod  of  from  four  months  to  s(»veral  y<»ars.  This  is  always  preferable 
to  the  radical  opcM-ation  for  the  removal  of  the  (Jasserian  ^^an^lion  or  the  sever- 
anc<»  of  the  sensory  root.  Some  op<'rators  claim  they  do  not  secure  efficient 
results  followinjr  the  alcoholic  injection,  and  no  doubt  some  of  their  failure 
can  be  attributed  to  the  fact  that  the  solution  has  not  been  deposit<*d  in  ccmtact 
with  the  alTectcd  nerve  trunk. 

Effect  of  Alcohol  Block  Injections  on  the  Tissue. — Alcohol  injected  into 
nerve  tissue  has  a  (h'structive  action,  and  its  curative  effect  in  the  treatment  of 
tic  douloureux  is  due  to  the  destruction  i)roduced  when  alcohol  has  been 
injected  into  the  pnifflion  or  nerve  branches.  The  j?reater  the  nerve  destruc- 
tion, the  ^M'eater  the  atrophic  disturbance  in  the  eye  which  may  follow  the 
blockinjr  of  the  ajred  and  feeble  patient  who  suffers  more  often  from  this 
nmlady,  and  who  is  bloeked  with  alcohol  in  preference  to  (fasserect<miy  or 
sensory  root  avulsion.  Its  action,  when  injected  into  any  kind  of  tis.sue,  is 
dejrcncrative,  but  the  extent  to  which  it  j)r()duccs  its  destructive  process  de- 
pends on  the  kind  of  tissue  injected.  For  example,  the  skin  and  muscle  tis.sue 
are  not  afTect(»d  to  such  an  extent  as  the  loose  eoiuicctive  or  nervous  tissue. 
In  other  words,  it  produces  a  jrreater  destructive  cfTect  on  hif^hly  organized 
tissue,  such  as  jranj^lia,  nerve  tru!d\s,  brain  tissue,  etc.  The  pathological 
j)r()ccss  which  takes  ])lae<*  followinj;  an  alcohol  injection  is  that  of  aseptic 
necrosis,  and  the  loss  of  tissue  by  necrosis  is  in  time  filled  in  with  fibrous 
connective  tissue.  It  is,  therefore,  very  important  to  use  every  nieasure  of 
asei)tic  precaution  while  making  a  deej)  block  injection,  for  if  the  destructive 
process  which  is  in  the  form  of  necrosis,  should  become  infected,  a  serious 
outcome  might  be  eiirountered.  If  an  alcoholic  solution  is  injected  into  or 
beneath  the  skin,  it  j)roduces  a  j)ainful  burning  sensation,  and  if  injected 
in  sufficient  (pumtity  it  m:iy  produce  sloiighing.  The  operator  should  never 
inject  more  alcohol  than  is  absolutely  necessary  to  produce  the  desired  re- 
sult. 

Another  precaution  the  ojx'rator  should  always  take  is  to  inject  the  so- 
lution very  slowly  and  have  the  ])oint  of  the  necMlle  cover(»d  with  nerve  tissue. 
The  injection  of  the  solution  into  the  tissue  near  the  nerve  trunk  or  ganglia 
umy  result  in  failure,  because  a  sufHicient  (puintity  of  alcohol  may  n(»t  pene- 
trate the  ganglion  or  nerve  trunk,  Th<»  d(»struction  of  tissues  which  occurs 
is  in  the  form  of  aseptic  necrosis,  which  causes  a  break  in  the  ncTve  fibers  and 
nerve  cells  destroyed  and  which  arc  replaced  by  fibrous  connective  tissue  over 
which  the  painfid  afferent  imj)ulses  can  not  pass.  The  successful  outcome  of 
a  de(»p  n<»rve  block  injection  with  alcohol  depends  on  several  factors,  among 
which  are: 
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1.  The  quantity  and  percentage  of  alcohol  injected. 

2.  The  injection  of  the  solution  directly  into  the  substance  of  the  ganglion 
or  nerve  trunk. 

3.  The  amount  of  nei'\'e  destruction  caused  by  the  alcohol  and  the  amount 
of  connective  tissue  which  has  formed  following  the  injection  as  the  result 
of  the  original  tissue  necrosis. 

4.  If  the  injection  has  been  improperly  given,  only  a  small  amount  of  nerve 
destruction  takes  place,  which  results  in  the  formation  of  a  small  amount  of 
fibrous  connective  tissue,  which,  in  turn,  results  in  a  rapid  regeneration  of  the 
nerve  trunk,  possibly  within  a  few  months,  with  a  return  of  the  symptoms  of  tic 
douloureux. 

It  is  true,  if  the  symptoms  return,  the  injection  can  be  repeated  as  often 
as  necessary.  However,  if  the  nerve  trunk  or  Gasserian  ganglion  has  been 
properly  injected,  the  patient,  in  most  instances,  will  experience  relief  for 
months,  years,  or  even  permanently.  Allen,  of  New  Orleans,  states  that  it 
takes  at  least  nine  months  for  the  process  of  regeneration  to  take  place  fol- 
lowing an  injection. 

The  practice  of  asepsis  must  be  scrupulously  enforced,  and  no  injection 
should  be  made  unless  great  surgical  asepsis  is  employed.  Following  an  in- 
jection of  alcohol,  especially  if  it  is  superficial,  the  patient  will  feel  a  slight 
amount  of  soreness,  the  tissue  may  become  reddened  and  slightly  indurated, 
which  will  remain  present  for  a  few  days  following  the  injection.  Dr.  Matas 
says  that  **the  alcoholization  of  the  ganglion  is  a  surgical  procedure  which 
requires  experience,  judgment,  and  knowledge  of  technic,  quite  equal  to  that 
of  the  surgical  extirpation  of  the  ganglion/' 

Preparation  of  the  Patient  for  Injection. — The  technic  for  deep  injections 
of  alcohol  should  be  strictly  surgical  with  the  patient  in  a  semisupine  or  hori- 
zontal position.  Before  making  a  deep  injection  it  is  good  practice  if  the 
patient  is  nervous  to  give  him  a  hypodermic  consisting  of  V«  to  1/4  grain  of 
morphin  and  Vi.-io  grain  of  scopolamin.  This  preliminary  hypodermic  should 
be  given  at  least  three  hours  before  the  operation,  while  in  extreme  cases  it 
should  be  repeated  before  the  deep  injection  is  made.  If  the  injection  is 
by  the  extraoral  route,  the  skin  is  thoroughly  prepared  by  scrubbing,  fol- 
lowed by  the  application  of  benzin  or  tincture  of  iodin,  then  alcohol.  Next  make 
a  preliminary  injection  into  the  skin  with  a  very  fine,  sharp  needle,  at  a  point 
where  the  deep  block  needle  is  to  be  inserted.  One  mil  of  procain  suprarenin 
Ringer  solution  should  be  slowly  injected  into  the  skin  and  subcutaneous  tissue. 
This  preliminary  injection  should  produce  a  wheal  at  least  2  em.  in  diameter. 
Following  this  a  procain  suprarenin  Ringer  solution  is  injected  to  anesthetize 
the  nerve  tissue  prior  to  injecting  the  alcohol.  If  these  measures  are  not 
employed,  the  blocking  of  the  (Jasserian  ganglion  is  a  very  painful  operation. 
The  preliminary  hypodermic  of  morphin  and  scopolamin  is  of  great  value, 
as  well  as  the  preliminary  local  anesthetic  injection,  and  both  of  these  should 
be  employed  prior  to  the  extraoral  de<'p  block  injections  of  the  Gasserian 
ganglion,  second  or  third  divisions. 
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Needles  Employed. — The  same  needles  are  employed  for  injecting  alcohol 
as  are  used  for  blocking  the  nerve  trunks  with  a  local  anesthetic,  all  of  which 
are  described  elsewhere  in  this  text.  Therefore,  the  needles  employed  de- 
pend upon  the  nerve  trunk  that  is  being  blocked  and  the  method  used.  If  by 
the  intraoral  method,  then  needles,  such  as  Nos.  2,  4,  5,  and  6  are  used;  if  by  the 
extraoral  route,  needles  Nos.  4,  7,  and  8  are  used.  Needle  No.  7  is  for  the  pre- 
liminary injection  into  the  skin.  Needle  No.  4  is  for  the  extraoral  infraorbital 
injection.  Needle  No.  8  is  for  blocking  the  second  and  third  divisions  of  the 
fifth  nerve  by  the  extraoral  route.     (See  Fig.  177.)     For  blocking  the  Gasserian 


Fig.  548. — Triangle  for  blocking  (iasserian  ganglion. 

A,   Graduated    needle;   5,   nut   for  holding   guide;    6.   stylet   for   needle.    A;    7,    thumb   piece  on  solid 


nettle;   8,  nut  for  locking  needle    11 ;   9,  guide   for   needle 
11,  solid  graduated  needle;  12,  perjiendicular  of  triangle. 


10,  part   which  rests  upon  surface  of  skin; 


ganglion,  a  triangle  and  two  needles  are  employed;  one  18  gauge,  100  mm.  long 
and  equipped  witli  a  stylet;  tlie  other  60  mm.  long,  graduated  in  centimeters, 
and  having  no  lumen.     (See  Figs.  548  and  549.) 

Indications  for  Blocking  the  Gasserian  Ganglion. — The  indications  for 
blocking  the  Gasserian  ganglion  are  those  cases  of  severe  trifacial  neuralgia, 
for  which  the  cause  can  not  be  discovered,  or,  if  discovered,  can  not  be  re- 
moved by  medicinal  or  i)alliative  treatment.  There  are  really  no  serious 
contraindications;  however,  care  should  be  used  with  a  patient  having  such  path- 
ological conditions  as  a  marked  heart  lesion,  kidney  involvement,  or  high  blood 
pressure,  etc.    While  these  lesions  increase  tlie  seriousness  of  the  situation,  they 
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are  really  not  contraiiulieatioiis,  provided  the  injections  are  skillfully  made. 
It  is  self-evident  the  patient  must  be  given  relief,  and  the  deep  block  injec- 
tions should  be  tried  before  subjecting  the  patient  to  a  Gasserectomy  or  sever- 
ance of  the  sensory  root. 

Technic  of  Blocking  the  Gasserian  Ganglion.— The  blocking  of  the  Oas- 
serian  ganglion  is  strictly  a  surgical  procedure  which  requires  experience, 
judgment,  and  a  knowledge  of  the  technic  and  anatomy  of  the  parts.  No  op- 
erator .shoidd  ever  attempt  to  block  the  Gasserian  ganglion  or  any  of  the 
deep  nerve  trunks  unless  he  is  absolutely  sure  of  his  technic  and  is  thoroughly 
familiar  with  the  anatomy.     If  he  is  unfamiliar  with  all  details,  results  will 


rig,    54<>.      TrianKl«*    f*»r   blfukiiiK   (lassi-riati    K'^iiKlioii. 

A,  («ra<luat(>il  ncc'dlr  tlirotiKh  which  hdhitioti  is  iiijicti'<l;  5,  hick  nut  for  hnhlitijf  Ruiili-,  13;  6,  stylet; 
8,  lock  nut  for  hokliiiK  solici  m-cnilr  11;  *'.  xuidi-;  10,  tlattt-ufcl  portion  of  ^uitlc  which  rests  upon  skin  over 
external  articular   tubercle;    11,   >oli<l   nec«lle   which    is   Kraduated;    12,   i)eri»ciulicular   of   triangle;    13,    guide. 


not  be  obtained,  and  the  patient  is  likely  to  be  the  victim  of  experimentation. 
These  injections  in  most  cases  afford  relief  and  can  be  repeated  when  neces- 
sary. 

The  first  method  for  blocking  the  Gasserian  ganglion  was  introduced  by 
Schlosser,  as  has  been  stated,  but  since  its  introduction  numerous  methods  have 
been  worked  out  for  reaching  this  ganglion.  The  writer  docs  not  think  it 
neces.sary  to  incliuh*  all  the  difl'erent  methods  in  this  text,  but  will  discuss  briefly 
the  mo.st  important  ones. 

The  Harris  Method  for  Blocking  the  Gasserian  Ganglion. — Dr.  Wilfred 
Harris,  of  Loiulon,  was  among  the  first  to  report  a  technic  of  direct  injection 
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of  \\w  (Jassoriaii  f^aiit^lion.     lie  draws  a  lino  with  a  dermojrraphi**  pencil  from 
th<»  inferior  border  of  tlie  ala  of  tho  nostril  to  tlio  incisura  notrh  located  almw 
the  lohuh'  of  the  <»ar.     Tho  next  stoj)  in  tlio  toehnie  is  t<»  locate  the  tuherck 
whieh   is  situated  at   the  base  of  the  zyjroina,  at   a  i)oint   api)roxiiiiatoly  2^2 
em.  ant<»rior  1o  the  middle  of  the  external  auditory  meatus.     A   vertical  line 
is  now  drawn  throujrh  the  tulx^rele  at   rijrht  anjrles  to  the  zyjroma.     If  this 
line  is  carried  tlirou*rh  the  skull,  it  would  ro])resont  a  ])lano  whicdi  would  pass 
direetly  throujjfh  the  foramen  ovale  at  a  depth  of  412  to  <>  cm.   from  tho  ex- 
ternal surfaee.     This  distanee,  however,  is  dependent  ui)on  the  shape  and  size 
of  the  skull.     Tho  needle  enters  the  skin   1   em.  anterior  to  the  vortical  line 
and  on  a  level  with  tho  lino  drawn  from  the  ala  of  tho  nose  to  the  incisura. 
The   needle   is  directed   slijjhtly   upward   and   backward,   holdiiipr    it    at   sueh 
an  anfifle  that  when  inserted  the  proper  depth  i1  will  enter  the  foramen  ovale. 
There  is  some*  danjrer  of  injurin^r  the  internal  maxillary  artery  in  this  route, 
but  jrood  toehnie  ami  aeeuraey  will  rodueo  tho  risk.    This  method  is  considered 
by    nmny    operators    more    easily    exooutod    than    tho    Hiirtel    and    Offorhaiw 
methods.     There  is  less  danj^er  of  injurinjr  the  intoriud  maxillary  artery  by  the 
two  hitler  methods  than  by  tho  fornu»r.     However,  tho  injury  of  this  artery 
is  rare  and   is  a   minor  factor  when  tho  proper  toehnie  and   needle  are  eni- 
j)loyed.     The  (Unujvr  in  this  procfdurr  Is  a  nvijJiifihle  factor,  ivh'de  the  ncedlr 
point  is  ontsittc  tin  foramen  orate,  tntt  when  it  has  jxtssed  throHijh  the  foranun 
into  the  skutt,  if  the  needle  is  forced  in  too  far,  there  is  some  prohahititif  of  penr- 
tratinff  the  internal  carotid  or  carernoas  sinus  situated  in  direct  atignment  with 
the  needle.     All  these  methods  have  a  disadvantajro  because  tho  distance  whieh 
the  iummUo  passes  throujrh  tho  foramen  ovale  is  not  known.     The  distanot*  should 
nol   exeee<l    15  nnn.     The   foramen   ovale  and   rotUTulum  are  difticult   to  reaeh 
on  account  of  their  location,  and  tin*  oj)erator  must   understand   his  anatomy, 
or   he   will    meet    with    nmny    difficulties.     It    must    also   bo    remembered   that 
these  two  foramina  vary  somewhat   in  size  an<l  shape  in  difTeront   in<lividuaK 
which  is  due  to  the  individual  variation  in  bone.     Iljirtol  states  that  the  distance 
between  the  sujxM'ior  border  of  the  apex  of  the  petrous  portion  of  tho  temporal 
bon(»  and  the  lower  posterior  portion  of  the  foramen  ovale  will  vary  from  1.4  to 
2M  cm.     He  also  advises  that  the  needle  be  passed  only  a  minimum  <listanee. 
for.  if  f(»rced  too  far,  there  is  some  chance  of  injurinir  the  posterior  petrosal  or 
cislerna  i>ontis. 

H ARTEL  *S  METHOD  FOR  BLOCKING  THE  OASSERIAN  GANGLION 

lljirtel  was  the  first  t(»  perfect  a  method  whereby  the  n«vdlt»  traversed 
tlu»  cheek  without  enterintr  the  oral  cavity.  The  toehnie  advised  by  Schlos- 
.st»r.  Oswald  and  OfTerhaus  uj)  to  this  time  was  .somewhat  objectionable  be- 
cause the  noodle  reached  tho  jrantrlion  thr(»ujrh  the  mouth,  and  as  a  result, 
danger  of  infivtion  was  encountered,  lliirters  moth(Kl  has  l»een  fnllfiwefl  by 
nmny  operators  with  success.     Ho  made  an  anatomieal  study  uf   the  relation 
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of  the  Gasserian  ganglion  to.  other  structures  and  pointed  out  several  difficul- 
ties which  might  be  encountered.  (The  reader  is  referred  to  the  anatomy  of 
the  Gasserian  ganglion  in  ('hai)ter  VIT.) 

The  internal  carotid  artery  and  the  cavernous  sinus  are  located  internal 
to  the  Gasserian  ganglion.  Ilartel  blocked  the  ganglion  by  inserting  the  nee- 
dle through  the  foramen  ovale,  the  needle  approaching  the  foramen  from  an 
anterior  inferior  position.  (See  Figs.  550,  551,  and  55*1)  Ilartel  advises 
that  the  needle  enter  the  cheek  midway  between  the  upper  second  molar  and 
the  malar  bone,  which  is  approximately  3  cm.  posterior  to  the  angle  of  the 


Fig.    550.  -  The    lui-dlr    is    staitiMl    into    llu-    tissiio    oppositf    the    iippi-r    st-onicl    tuolar   and    is    passed    through 

the    ffirami-n    ovak-.      (After    Ilrrtzlir.) 


mouth,  and  that  the  skin  should  be  previously  anesthetized  by  a  preliminary 
injection.  (See  Fig.  554.)  After  it  enters  the  cheek  at  tliis  point,  it  is  extended 
along  a  line  midway  betwe<Mi  the  occipital  and  parietal  fontanelles  in  the 
midline. 

The  needle  employed  for  this  injection  is  10  cm.  in  length.  The  finger 
Khould  be  inserted  in  the  mouth  and  used  as  a  guide  while  the  needle  is  being 
pas.sed  from  a  point  15  cm.  lateral  to  the  angle  of  the  mouth,  upward,  inward 
and  backward  between  the  ascending  ramus  of  the  lower  jaw  and  maxillary 
tuberositv.     The  needle  should  be  forced  in   this  direction  until   it  reaches 
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the  smooth  plate  of  the  infratemporal  surface  which  is  located  just  anterior 
to  the  foramen  ovale.  The  distance  the  needle  is  in  the  tissue  from  the  point 
of  puncture  to  the  foramen  ovale  will  vary  from  5  to  7  cm.  After  the  needle 
strikes  the  re8:ion  of  the  foramen,  it  is  inserted  from  1  to  1.5  cm.  farther,  or 
until  the  patient  complains  of  paresthesia.  If  the  needle  is  carried  into  the 
tissue  as  previously  described,  it  will  be  found  that  its  point  will  come  in 
contact  with  the  planum  infratemporale,  and  after  it  strikes  this  bony  land- 
mark, it  is  an  easy  procedure  to  force  the  needle  ui>ward  until  it  reaches  the 
foramen  ovale.  (See  Fi^.  555.)  Care  must  be  taken  not  to  force  the  point  of 
the  needle  beneath  the  periosteum,  which  can  be  avoided  by  elevatinj?  the  end 
of  the  needle,  thus  forcing  it  alon^  the  bony  plate.  If  the  operator  oJ)';erves 
his  ])atient  from  a  lateral  view,  the  needle  is  in  a  plane  which  bisects  the 
articular  tu])ercle.     (See  Figs.  551  and  553.) 


Via-   551. --!'<. sition   and  directifii   of   net-die   for   blocking  Gasscrian   ganglion   by   lUirlel   route.      Needle  i>  >n 
a   plane   which   bisects  the   articular   tubercle.      (After    I3raun.) 

Hertzler  advises  a  method  for  inserting  the  needle  which  is  more  ac- 
curate and  simple.  It  is  to  locate  the  parietal  eminence  with  the  thumb  and 
the  external  occipital  protuberance  with  the  second  finger,  while  the  index 
finger  marks  a  point  midway  between  the  two  named  landmarks.  ^Vith 
this  technic,  the  needle  enters  the  cheek  opposite  the  upper  second  molar 
and  is  then  passed  directly  toward  the  index  finger  which  is  located  as  de- 
scribed above.  (See  Fig.  552.)  When  the  needle  is  forced  in  this  direction, 
should  the  foramen  be  missed,  in  most  cases,  it  will  be  found  that  the  needle 
])oint  occupies  a  position  which  is  too  far  medial,  and  if  this  is  the  case, 
the  needle  should  be  retracted  and  inserted  more  laterally.     If  the  operator 
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uiiderstands  his  anatomy  and  follows  the  landmarks  as  outlined  by  Ilertzler, 
he  will  find  he  can  reach  the  foramen  ovale  with  considerable  accuracy. 

THE  FORAMEN  OVALE 

The  position  of  the  foramen  ovale  is  such  that  it  is  reached  with  difficulty, 
unless  the  operator  thoroujifhly  understands  its  exact  location.  It  is  located 
within  a  very  limited  space  in  the  {greater  wing  of  the  sphenoid  bone  at  the 
base  of  the  skull;  its  location  varying  slightly  in  different  individuals.  (See 
Figs.  34,  47,  and  Gl.)  The  osseous  arrangement  differs  at  times,  and  the 
operator  must  be  on  the  lookout  for  abnormal  cases.  The  surface  osteology 
which  surrounds  the  foramen  ovale  and  all  immediate  landmarks  should  be 
carefully  studied  before  attempting  to  nuike  a  deep  injection  into  the  Gasserian 


r"^^ 


l'\K-  ^^  -  riu'  tlmmlj  marks  tin-  parittal  nuiiuMUc  ati<!  tin-  stcimd  fiiiKi-r  tlu-  external  orci|iital  |»ru- 
ttilKraiuc  Tlu-  tip  (»f  tlu-  iinlfx  Ini^rrr  lit<  ini«l\vay  lu'twrcii  thfsc  two  points.  Tlu-  lutMlIc  entcritij< 
over  the   mcoikI   molar   tooth   is  dinct*  <i   at    the   tip   of   the    iii<lrx   fuiKcr.      (After    Hert/ler.) 

ganglion,  second  or  third  divisions.  A  thorough  knowledge  of  all  anatomical 
parts  is  indisp<»nsable.  The  necessary  anatomy  can  not  be  discussed  in  this  text, 
but  the  reader  is  referrc<l  to  any  standard  text  book  on  anatcmiy. 

The  method  of  approach  to  this  foramen  has  been  studitnl  by  numerous 
investigators  with  a  view  to  working  out  a  technic  whereby  it  could  be  reached 
with  considerable  accuracy.  Many  skulls  hav(»  been  measured,  and  distances 
between  various  landmarks  have  b(»en  taken  to  determine  some  method  or  guide 
by  which  th<»  needle  could  be  inserted  in  the  |)roper  region  without  encounter- 
ing difficulty.  The  routes  and  methods  of  Iliirtel  and  OlTerhaus  have  j)robably 
been  used  more  than  any  other  methods,  and  the  teehnic  which  they  presented 
has  ad<led  much  to  our  knowledge  of  the  subject. 
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Locating  the  Foramen  Ovale.     Loi-atinir  tlx*  foninirn  nviiN*  Uh^  I r:  :\.- 

stniiiMiii*'  l)lnrk  «*nrouiitrrr«|  in  \\w  hlockiiiL!  «»t'  tin*  (ia^^MTiiin  LTJUiirli"':      «  m... 
tlic  Ini'jitinii  of  tliis  I'or.jiiM'M  is  ji*ir<»rtiniHMl.  llir  n-niaiihlrr  of  tin*  T*N-|ijii.-  i^  ,..,;i.. 


;..:!, it  !\..i\    .-ji^v .      li'iT.   in.isniMrli  ;i^  tIi«    -i-'ii'iiifi  .►Villi'  •iifT""*-'-  ii;   ^J.'iipf  itiitl  si/.' 
ii^  \\']\  i:^  !«M-ijti.iii   in  <.i.m.-  in.lix  jjlija!'-,    it    i^  '-x iinirlv  ilitV.«-Mlt   t«i   liM-;it»'   it. 
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Braun's  Method  of  Locating  the  Foramen  Ovale,— Tln'  tcchnit'  fur  lucat- 
m^  the  t'nrMirien  nvak\  iK*t'uriliii^^  tn  Hrainu  is  as  t'<»llo\vs: 

**The  pDint  of  entrance  for  the  neptlle  is  marked  just  Im^Iow  the  nuddle 
of  the  zygunia.  iiiul  the  needle  is  inserted  in  an  aliaost  transverse  direetioii, 
whieh  is  easily  determitieil  by  hrddiii*;  a  skull  with  tlie  direction  niarkeil 
hy  a  soviiut  along:  the  side  uf  the  head  of  the  psttieiit.  At  a  depth  of  4  to  5 
cm,  the  end  of  the  neetlle  touehes  the  (iterytroid  proeess.  In  thin  inji'etion 
the  needle  is  ahont  1  em  frt»m  tin*  foramen  ovale.  This  (]istanee  is  marked  on 
the  needle  with  n  moviihh*  pieee  id"  i-ork.  The  needle  is  then  withdrawn!  as 
far  as   the   suheutiitit^ous   eunneetive   tissue   fiml    is   passed    baek   aj^ain    at    a 


)\ 


Fig.   554-— Netdtc  enterint  the  liftiue   for   binckinif   tht   Gus^ctian   RauRliion   by    ibc    njintl    r»»uic. 

sli^lit  aii;:h"  tu  tht*  same  de[^tll  nnd  possibly  a  few  inilliiaefers  more.  Tlie 
needle  is  direeti'd  slij»htly  haekward  and  inserted  V'j  ***  ^  ^'i'^^  more  than  the 
previenisly  eoinpnted  distaiiee.  Ilemaloiua  nr  other  seecnulnry  effei'ts  never 
follow  injreti<ins  infu  flu*  fnnimen  ovnie  wbr(t  nnide  from  without/' 

Offerhaus'  Method  of  Locating  the  Foramen  Ovale. -t  MTerhaus  found 
the  distanre  between  t!n*  hitenil  iispt^els  rd"  the  nlveohir  ju-oeesses  of  (he  su- 
perior max (1  hi ry  hom\  uliieli,  when  taken  just  Indiiitd  Ifte  vijiper  third  molars» 
(Mirresfiomhul  more  or  less  to  the  distanee  between  tlu'  foranu^n  ovale  repre- 
sented by  A'K  ill  Fh^.  55ti,  (This  meaHurement,  however,  is  not  aeeiirate, 
hut    in   most   eases   within  a   few   millimeters,   provided    the   areh   is   not   eon- 
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Kiricted  uhirli  foiisl  I'ietitHi  nould  shorten  tlie  distance. )  OfTerhaiis  then  sulj 
tracts  tilt*  distance  between  tlie  aiv(*olar  processes  A-B  from  the  leugtlil 
of  the  intertuhercnhir  line,  represented  liy  CD,  the  result  divided  by  tvvoj 
will  gi\e  the  Hi^in'oxiiiiale  distane(*  frcjin  the  articular  tuf>erelc  or  eniinencel 
to  A  or  B  on  same  side.  The  reader  will  note  that  K  and  F,  as  iUustrateiJ 
in  the  i>hot<*jLM'a|>h,  represent  t]ie  ]KJsteri<tr  lateral  asfxn-t  of  the  alveohir  prtHvl 
ess.  on  both  tlie  right  and  left  sides. 

The  distanee  from  the  foramen  ovale  to  the  articular  tubercle  is  as  fol#J 
h>ws:  The  raiiiiinutn  distance  is  3.6  cm.,  and  the  maximum  distanee  4.T  em,^ 
whili^  the  averfiire  distance  is  from  *i7  to  4.*^  rni.     lb*  emplovs  an  instriimrnt! 


\. 


Fig.    555 — tnjcciiiiK   ihe   iolulion    into    tl»e    Gassrmn    ganglion    by    the    Hjirttl    rotiU- 


to  deteruiine  the  lent^th  of  the  intei'tidjrri^idar  line  td"  llie  patient.  (See  Fijr^ 
557.)  This  apparatus  is  placed  upon  the  articular  tulverele  whieh  also  locates 
the  direction  of  the  iiiiertubercular  line  tlinuisrh  the  adjustable  point  of  the 
af>paratus.  After  the  articular  tuliereles  are  located,  the  distance  be»w«*«*ii 
them  h  then  measured  hy  a  slidiu":  scale. 

The  technie  for  inscrtin^^  the  needle  is  as  follows:  On  the  sidrol  irij*'**non  in* 
articular  tnlvercle  is  marked  by  a  wheal,  while  tlie  same  point  on  the  opposite^ 
side   can   be  marked   by   a   dermographic   (jcneil.     OfTiThaus   next   advises 
measure   the  distance   between   the   posterior  alveolar  ridges  uf  the   superia 
maxillary  hf>ne  with  an  ordinary   compass^   that    is,   the  distance   l>r(u.M»n 
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and  F,  as  illustrated  in  Fig:.  556,  and  then  through  the  use  of  the  compass,  the 
length  of  the  intertubercular  line  is  ascertained.  lie  found,  after  examining 
a  number  of  skulls,  that  the  intertubercular  line  which  connects  the  articular 
tubercles,  is  situated  just  anterior  to  the  articulation  between  the  mandible 
and  superior  maxillary  bone  and  also  intercepts  the  point  indicated  by  A-H, 
which  is  situated  just  below  and  anterior  to  both  foramina.  Therefore,  the 
third  or  mandibular  division  of  the  fifth  nerve,  after  emerging  from  the 
skull,  passes  inferiorly  and  anteriorly,  and  the  intertubercular  line  passes 
the  right  and  left  mandibular  divisions  at  the  right  and  left  foramina  ovale. 


Fig.    55o.-  -Skull    lueaHurfnients,    accordiiiR   to    Offcrhaus,    for    locating    the    foramen    o\ak'    fidin    llie    lubcr- 

ciiliim   articularc.      (After    Hraun.) 


An  exam])le  of  the  above  technic  and  measurements  is  as  follows:  Suppose 
the  distance  between  K  and  F  is  5  cm.,  and  the  distance  between  ('  and  1) 
is  14  cm. ;  then  14  5  -  J)  ^2  -  4.5  cm. ;  and  we  have  the  distance  from  the  artic- 
ular tu!)ercle  to  the  foramen  ovale.  After  this  measurement  is  ascertained, 
Hraun  advises  placing  a  small  piece  of  cork  or  rubber  over  the  needle  to  the 
desired  point,  which  indicates  the  depth  the  needle  is  to  be  inserted  into  the 
tissue.  This  will  give  the  operator  a  definite  knowledge  of  how  far  the  needle 
has  been  inserted. 
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Smith-Neil  Technic  for  Locating  the  Foramen  Ovale. — Considerable  time 
has  been  spent  in  research  in  an  endeavor  to  improve  and  simplify  the  tech- 
nic for  locating  the  foramen  ovale,  blocking  the  Gasserian  ganglion,  and 
third  division  of  the  fifth  nerve,  and  the  results  obtained  have  been  highly 
satisfactory.  Several  hundred  skulls  have  been  carefully  examined  and  cada- 
vers dissected,  taking  careful  measurements  in  order  to  decide  on  certain  land- 
marks which  could  be  utilized  in  arriving  at  a  definite  technic.  It  has  been 
found  that  the  average  distance  between  the  external  articular  tubercles  on 
the  right  and  left  sides  is  128  mm.  in  the  average  adult  skull.  An  imaginary 
line  drawn  connecting  these  tubercles  is  known  as  the  linea  intertubercularLs, 
the  length  of  which   is   ascertained  by  the  use  of  special  calipers  which  is 


Fig.   557! — The  Offcrhaus  calipers.     (After   Braun.) 


graduated  in  millimeters.  (See  Fig.  558.)  The  external  articular  tubercles 
are  carefully  located  hy  palpation,  following  which  the  wings  of  the  calipers 
are  placed  directly  over  these  bony  landmarks.  The  calipers  are  now  carefully 
adjusted,  making  sure  that  the  points  are  located  directly  over  the  articular 
tubercles.  (See  Fig.  558).  With  only  medium  pressure  being  exerted  upon 
the  skin,  the  amount  is  read,  which  indicates  the  length  of  the  linea  inter- 
tubercularis. 

After  averaging  a  large  number  of  cases,  the  distance  from  the  external 
surface  of  the  tubercle  to  the  center  of  the  foramen  ovale  was  found  to  be 
19/64  of  the  total  distance  from  tubercle  to  tubercle.    It  was  also  found  that 
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the  average  thickness  of  the  tissues,  which  are  skin,  subcutaneous  and  muscle 
tissues,  external  to  the  tubercle,  was  5  mm.,  which  is  ascertained  by  anesthe- 
tizing the  soft  parts,  then  inserting  a  small  needle  at  right  angles,  advancing  it 
through  the  tissues  until  the  point  reaches  the  external  surface  of  the  tubercle. 
(For  tubercle  see  number  11  in  Fig.  36  and  A  in  Fig.  563.)  As  previously 
stated,  the  average  distance  is  5  mm.,  making  a  total  of  10  mm.  for  the  right 
and  left  sides.  Therefore,  the  soft  tissue  measurement,  which  is  10  mm.,  must 
be  subtracted  from  the  total  distance  of  the  linea  intertubercularis,  which 
was  ascertained  by  che  calipers.  The  following  example  will  be  used  to  point 
out  the  simplicity  of  the  technic.     The  average  measurements  are  given: 


Fig.    558. — Author's    graduated    calipers    in    position    over    the    external    articular    tubercles    on    right    and 

left  sides. 


The  distance  from  skin  surface  to  skin  surface  over  the  external  articular 
tubercles  is  found  to  be  138  mm.,  and  the  thickness  of  skin  and  subcutaneous 
tissues  located  over  the  tubercle  is  5  mm.  on  one  side,  making  a  total  of 
10  mm.  for  both  sides.  Now  deduct  the  soft  tissue  measurements,  which  are 
10  mm.  from  the  total  distance  of  the  linea  intertubercularis  which  is  138 
mm.,  the  result  will  be  128  mm.,  which  will  represent  the  distance  between  the 
outer  portion  of  the  external  tubercles  of  the  right  and  left  sides.  Take 
19/64  of  128,  and  the  result  will  be  38  mm.,  which  will  represent  the  distance 
from  the  external  surface  of  the  tubercle  to  the  center  of  the  foramen  ovale. 
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2      3     4 


I'ig.    ^S').-    DiaiifiaiMniatic   ilrawin^    illu^tratii!^   tin    i.iiiuipk-   of    tin    liiaiigic    iinpluN  rd    ni    lil-mWiiig   ' 
Gasscrian  ganglion. 

1,    2,    3   ami   4    rcproM-iit    variiuis   «U'i)tlis    I'mtn    skin    snifaci"    sit'iainl    lAcr    rNt«*riial    artivuJ.ir    tTiVKT 
at   which   depths   tlu-   fi)ram<.n   ovalt-   may   he   lotatrd.      5    to    1;    5    to   J;    5    to   3:    5    to   4;    art-    tht-    vari-Mjs 
pollu-inisi's  nccci-sary   to  comi'Ictr  the  trianylis  with   thr  lasts  *J  to  1;   9  to  J;   9  to   ^:   9    to    4. 

6,  stylet  and  nt-idlo,      <  lu-rdlc  has  5   mm    gradnations.)      7.  tlnimh  \>ukv  mi   snlivi    nci.lU  ;    f<,    lock  r. 
9.   Ruido   for   solid    ncv»llc;    10,   tlalttiud   portion   oi    i;nidr   \vhiih    ii-sts    on    skin;    11.    s'»li<l    niv^lK-.    \\hu-h 
.^  mm.  gtadnations;   IJ,  pt'ri»cndicnlar  of  tiiai;gU-. 
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Formula : 

i:;s  -  10  =  rjs 
ij)/<i4  of  128  —  :;s 

.'IS    !    .■)  rt:  4.'>  mm.   from  skin  suirnco 

The  f)  mm.  added  re])n'sont  the  Ihickiioss  of  the  soft  tissues  over  the 
tu])erele  on  one  side,  and  the  4)5  mm.  re])resent  the  <listanee  from  skin  surface 
f n^presented  in  I^'i<»:.  f);!!)  by  No.  10)  to  the  foramiMi  an<l  is  the  depth  of  the 
solid  needh*  No.  11.  The  h>eation  of  the  foramen  ovah*  is  indicated  by  num- 
bers 1,  2,  :»,  and  4.  Solid  needh'  \o.  4  must  be  set  in  onh'r  to  fix  the  an<,de  of 
needb'  No.  (J. 

The  foHowins^:  liypol helical  ease  worked  out  l)y  i)roportion  is  self-ex- 
])lanatoi'y.  Kx;nn])le:  1'lie  distance  from  skin  tn  skin  over  t  h<»  tubercdes  is 
found  to  be  144  mm.  and  the  s<»ft  ])a]'ts  measure  (J  mm.  on  eithei-  si(b'  wliieh 
makes  12  mm.  and  is  deilueted  from  144  mm.  leaving:  l.'i2  mm.  from  tubercde 
to   tubercle. 

Formula : 

1::J    :    I  lis    :  :   A'    :   ;:s 
Multiply  tin'  i-xtrciin's  :in<l  <livi«l('  liy  tlic  menus. 

l.'.'j  •  ;;s  -  .-.nn;  _:_  i-js  ---  :\\)  ;{/n;    o    ..  4.')  :;/H> 

uliich  is  t(it;il  (I«'|»tli  of  lU'ctlU'  from  skin   surfncc  to  fornmrn  ovale. 

'I'lie  technic  as  ^^iven  for  locatin*::  tiie  foramen  ovale  will  jrive  jrratifyin*!: 
results  in  n(*arly  every  case,  unless  the  foramen  ovale  is  abnornudly  located. 
This  method  has  not  only  proved  of  inestimable  value  in  locatinjr  the  foramen 
ovale  for  the  blockin^^  of  the  (Jasserian  jranjrlion,  but  also  for  blockin*?  the 
third  division  of  the  fifth  nerve  by  the  exiraoral  metliod,  as  described  on 
pay:e  r)2.'). 

Locating  the  External  Articular  Tubercle.— The  zy<i:omatic  process  ai-ises 
from  the  srpuimous  portion  of  the  temporal  bone  by  two  roots..  Posteriorly, 
it  is  divided  into  a  posterior  and  anterior  I'oot.  The  uppei*  i)art  of  the  zyji:o- 
mati<*  j)rocess  j)asses  backwai'd  over  the  ext(M-nal  acoustic  meatus  and  is  called 
the  posterior  root  which  continues  ])ostei-iorly  an<l  superiorly  joinin*^  the 
supranuistoid  crest,  which  outlines  the  temi)oral  fossa  posteriorly.  The  lower 
part  of  the  zy<>:omatic  process  forms  the  anterior  root,  and  its  anterior  surface 
presents  a  rounded  ridjjje  wliich  is  called  tlu»  tuberculum  articulare,  articular 
eminence  or  tubercle.  The  rounded  articular  tubercle  is  located  just  anterior 
to  the  condyle  of  tlie  lower  jaw  aiul  inferior-external  to  the  zy<^oma.  (See 
Fifrs.  '\'\  and  'M\.)  Tt  is  locat(»d  by  i)alpatin<r  the  tissues  at  the  lower  bor- 
der of  the  zyfroma  '5  em.  anterior  to  the  external  auditoi'y  meatus  with  the 
index  fin«rer.  Its  approximate  local ien  can  be  .  as<H']-tained  by  havinji: 
the  i)atient  open  and  dose  his  mouth  several  timt*s,  observing  the  con- 
dyle during?  movement  of  the  jaw,  then  brin«r  the  index  finger  just  anterior 
to  the  tom])oromandibular  articulation,  at  which  i)oint  the  tubercle  is  located. 
This  is  a  very  important  laudnmrk  while  taking  tlu'  measurements  and  in- 
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serting  the  needle  for  blocking  the  Gasserian  ganglion  or  the  third  division  of 
the  fifth  nerve.  The  soft  tissues  composed  of  skin,  subcutaneous  tissue  and 
muscle,  located  external  to  the  articular  tubercle,  differ  in  thickness  with 
different  individuals,  the  average  thickness  being  5  mm.  In  fle.shy  individuals 
the  tissue  may  be  10  mm.  in  thickness,  while  in  the  poorly  nourished  individual, 
the  thickness  may  not  exceed  3  mm.  In  employing  the  above  tcchnic  for  ascer- 
taining the  distance  of  the  linea  intertubercularis,  the  thickness  of  the  soft 
tissue  on  both  sides  must  always  be  subtraced  from  the  reading  of  the  calipers 
so  the  distance  w^ill  be  from  tubercle  to  tubercle,  and  not  from  skin  surface 
to  skin  surface,  which  would  not  be  accurate  on  account  of  the  variations 
in  soft  tissue  thickness. 

Smith-Neil  Technic  for  Blocking  the  Gasserian  Gkinglion. — Dr.  Ewell  Xeil 
and  the  author  have  spent  considerable  time  in  research,  endeavoring  to 
improve  and  simplify  the  technic  for  blocking  the  Gasserian  ganglion  and 
to  place  this  surgical  procedure  upon  a  more  accurate  foundation.  In  evolv- 
ing the  technic  many  skulls  were  examined,  cadavers  injected  with  methy- 
lene blue  and  dissected,  together  with  clinical  experience,  after  which  conclu- 
sions were  reached  as  given  in  the  text. 

The  technic  for  locating  the  foramen  ovale  and  the  blocking  of  the 
Gasserian  ganglion  is  a  technical  surgical  procedure  which  requires  a  thorough 
and  intimate  knowledge  of  the  anatomical  parts.  Dr.  Neil  and  the  author  have 
searched  the  literature  covering  all  phases  of  this  subject,  in  an  endeavor  to 
become  familiar  with  all  methods  which  have  been  presented  to  the  profes- 
sion. With  all  due  respect  to  those  who  have  laid  a  foundation  and  paved  the 
way  in  an  effort  to  arrive  at  a  definite  technic,  there  seemed  to  be  no  procnlure 
which  fulfilled  the  requirements.  The  locating  of  the  foramen  ovale,  on  ac- 
count of  its  position,  has  been  exceedingly  difficult,  and  this  is  the  keynote 
to  a  successful  blocking  of  the  (iasserian  ganglion.  The  distance  between  the 
puncture  point  lateral  to  the  angle  of  the  mouth  (see  Fig.  554)  and  the  fora- 
men ovale  is  from  6  to  8  cm.,  which  makes  it  very  difficult  to  locate  the  fora- 
men by  inserting  the  needle  as  advocated  in  the  past,  for  a  slight  deviation 
of  the  needle  during  its  passage  through  the  tissues  might  result  in  failure. 
Such  a  failure  necessitates  the  partial  withdrawal  of  the  needle,  a  change 
of  its  direction  and  reinsertion  until  the  foramen  is  located.  The  technic 
given  here  has  been  evolved  after  many  dissections,  a  thorough  study  of  the 
anatomical  parts,  together  with  clinical  practice,  and  it  is  hoped  that  it  will 
be  of  value  to  the  profession. 

The  Triangle. — After  arriving  at  the  various  measurements,  and  the  dis- 
tances that  the  foramen  ovale  is  located  from  the  external  tubercle,  which 
has  been  given,  the  triangle,  shown  in  Figs.  548  and  549,  was  devised.  This 
simple  device  is  a  great  aid  in  directing  the  needle  from  the  starting  point 
through  the  foramen  ovale  into  the  Gasserian  ganglion.     (See  Figs.  560  and 
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The  needle  marked  6  in  Fig.  560  is  of  known  length  (10  cm.)  and  is  ad- 
vanced through  the  tissues  by  the  guide  marked  13.  The  triangle  is  set  after 
the  depth  of  the  foramen  ovale  is  known,  by  passing  solid  needle  11  through 
nut  8  (see  Figs.  548,  549,  and  560),  the  required  distance,  and  is  placed  in  posi- 
tion. The  guide  13,  and  needle  6,  are  now  set  to  form  the  angle,  which  is  ac- 
complished by  placing  the  points  of  the  two  needles  together,  which  gives  the 
angle  at  which  needle  6  is  inserted.    Therefore,  the  operator  knows  exactly  how 


Kig.   5oO. — TriatiKlc   in   position   on   skull. 

A,  Foramen  ovale;  11.  external  articular  tubercle  of  zygoma ;  <>,  needle  antl  stylet  inserted  through 
foramen  ovale:  K  .in«l  <>,  guiilc  for  solid  neetlle,  11;  10.  flattened  portion  of  Kui<le  which  rests  over  and 
below  the  external  articular  tubercle;  11.  solid  needle  which  forms  auRlc  with  needle,  f»;  13,  guide  through 
which  needle  6  is  inserted. 


far  needle  6  is  inserted  before  reaching  the  point  of  needle  11,  which  is  lo- 
cated just  outside  the  foramen  ovale.  (See  Fig.  549.)  After  this  point  is 
reached,  the  operator  has  a  complete  check  on  the  location  of  the  point  of  the 
needle  and  advances  it  the  required  depth  through  the  foramen  into  the  gang- 
lion and  the  exact  distance  the  needle  has  been  carried  into  the  ganglion  is 
known.  (See  Fig.  561.)  This  part  of  the  technic  lias  b(»en  carefully  verified 
by  injecting  methylene  blue  into  the  ganglion  of  cadavers    and    the    gang- 


Fig,    5r»l  — ^hnwiiig    trianffk-   amJ    m-cJWs   in   cotrec!    imMiiori    for    blocktiig    Ga&«criaii    |$4iigUctn. 

1,  Sensory  ronl  of  ganglion i  2,  i^a^^erian  ganglion;  J,  fimt  ur  opbtbatmic  iltvtsion;  4,  Inrsmrn 
mlundnm;  5,  second  or  jjiipfrioi  majicilkry  division^  0,  GaAserian  ganglion  ncrdlc  in*crfr*l  through  tor^mm 
ovale  into  RunRlion;  7,  inrraurldiat  nerve;  8.  jioMcrior  *it|«fntjr  dental  nerve;  V,  pnsurior  iiij»enaf  i!ctitAl 
foramen;  10»  internal  maxillary  artery;  11.  solid  needle;  the  jjoint  is  located  at  the  fnrdiuiirii  ovAle  auH 
forms  angle  with  needle  6;  12,  si^benomaxUlary  artery;  U.  Jong  buccal  nerve;  14,  foramen  orak;  15» 
third  or  mandiliular  divifirm;  16,  anriculotemroral  nerve;  17 1  inferior  denial  nerve;  IS,  Ungxnl  nerve; 
l'>t  coronoid   process  of  nmntlible. 


(A,  Fig.  5t>0),  and  a  }ttrrpLMidit'ular  line  is  erect ihI,  allowiiiLr  it  tu  pass  aloiigsidt' 
the  cheek,  as  represented  by  No.  12  in  Fig.  562,  opposite  the  buccal  surfaces 
of  tJie  npper  molar  teeth  until  a  depth  of  9  cm.  is  reached,  a  base  and  i>erpen' 
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dicular  of  a  triangle  are  formed.  The  hypothenuse  of  this  triangle  will  pass 
through  the  cheek  opposite  the  upper  first  molar  tooth  between  the  eoronoid 
process  and  tuberosity  of  the  maxilla  (see  No.  6  in  Rg.  563),  directly  into 
the  foramen  ovale  at  an  approximate  depth  of  7  cm.  The  base  of  the  triangle, 
No.  11,  Fig.  562,  is  capable  of  being  adjusted  to  form  various  angles,  and  the 
hypothenuse  is  adjustable  to  form  any  angle  necessary,  which  is  easily  ad- 
justed for  any  fleshy  or  thin  patient.  Fig.  559  is  self-explanatory  for  it  shows 
the  various  angles  which  can  be  formed. 

No.  10  is  against  the  skin  surface  when  solid  needle  No.  11  is  inserted 
under  the  tubercle  of  the  zygoma.     (See  Fig.  562.) 


Fig.  S^i. — Appliance  in  position  as  needles  are  a<lvance(l  into  the  tissues. 

5,  Lock  nut  to  hoM  Ruide  for  ne«.(lle.  6;  8.  lock  nut  to  hohl  solid  needle,  11.  after  it  is  ])asse<l  throuffh 
guide,  9;  10,  flattened  portion  of  guide  resting  over  and  below  external  articular  tubercle;  12,  perpendicular 
rif  triangle. 

Fig.  559  illustrates  the  distance  from  10  to  1,  2,  3,  or  4,  representing  va- 
rious depths  from  skin  surface  at  which  the  foramen  ovale  may  be  found,  viz., 
'^VL>»  4,  41^,  and  5  cm. 

Nos.  5  to  1 ;  5  to  2;  5  to  3,  and  5  to  4  are  the  various  hypothenuses  neces- 
.sary  to  complete  the  triangles  with  the  bases  9  to  1;  9  to  2;  9  to  3,  and  9  to  4. 

The  solid  needle  No.  11  is  graduated,  and  each  graduation  represents 
5  mm.  inserted  through  the  vise  nut  8  to  show  the  de|)th  at  which  the  foramen 
ovale  is  found.  Knowing  this  depth,  it  is  easy  to  adjust  the  indicator  at 
5  to  form  the  proper  hypotlienuse  to  complete  the  triangle. 


I-!  ■  iS   vifw  iii  triattgte  nnd   skull. 

5,   I.,riLk   nut   tu   hold  Kuicle  for   needle,   6;    10,    HalU-nrtt    pnrtJMn    uf   guide   renting  dnti^fior    ai>d   )ictl 
external   articular   Uibercle,   indicaltd  by   A;    12,   pcrpt-ndirylar  uf   triangle;    H,    zygoma. 


This  ri'prest*iits  tlie  distaiun*  i'nmi  tiib^rele  to  fonuiieii  (ivaJe,  To  this 
5  mm-,  tho  soft  tissue  measurement  on  mie  siile,  whieh  makes  43  mm.  whi( 
represf*nts  the  dislaiice  from  skin  surfaee  to  the  eeiiter  of  the  foramen,  Afl 
arriviut^f  at  tliis  measiireineiit,  t!ie  solii!  needle  11  (see  F\'^.  551^1  whieh 
gi'adiiated,  is  passed  through  guide  I)  to  the  distance  of  4:]  mm,,  after  it  has 
passed  part  marked  10,  and  is  loeked  in  position  liy  nut  8,  while  needle  S  is 
adjusted  at  tlie  proper  angle.     It  must  be  remembered  that  4o  mm    ^»^ 
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here  only  as  an  example,  and  is  the  averaj?e  distance  that  needle  11  is  in- 
serted in  order  to  reach  the  foramen.  Needle  (>  is  uovc  adjusted  to  meet 
point  of  needle  IK  after  whieh  nut  5  is  loeked  tu  hold  ttie  ^uu\c  for  needle 
a.  Nut  8  is  then  hjosenrd,  and  needles  li  and  11  arc  ^virlulrawn.  If  aleohtd 
is  to  he  iujeeted  without  the  patient  hein^  untler  a  (j:eneral  ane.sthetie, 
two  preliminary  injections  are  made,  one  direetly  (^ver  tfie  tuherele  and  the 
other  in  the  skin  opposite  the  first  molar  trrcdh,  whieh  will  he  approximately 
;i  enn  to  the  lateral  and  slij^htly  above  the  (*orncr  of  tfie  mouth.  (See  Fi^.  562.) 
Use  two  mils  of  solution  for  each  injection.     Each  injection  will  produce  a 


Fig.  564, —  niLi<^traiitii!;  tin-  iiiaii>i-L    m  I'lsiniiu   ^vhilc  injecting  the  solmiuii  itu.i  ilu   <ja-*iri;iti  K^tiKlioii. 
5,   (iui*lr    f«f    nrpcllc;    8»   lock   inii    which   is  holiling  the   Kolitl   ncetllc^,    IK   in    RViidct   9;    10,    flfllienrtl 
pf>rtlon  of  ifui<Je  rtslii^if  over  atul  below  the  trxUriial  arMcnInr  lutiLTcJe;  11,  [irrjientlicubT  of  triangle. 


wheal  2  to  *\  em,  in  diameter.  In  aei^ordant^e  with  our  example,  after  wait- 
ing? 5  minutes  for  anest!n^sia  of  the  skin,  etc.,  carefully  adjust  part  10  ex- 
terna! and  hflow  the  luhertde  (see  Fijif.  5tj2  and  563),  and  insert  solid  lu-edle 
11,  4"^  nun.  at  ri^jht  anodes  to  the  skin  surface  ami  tightened  hy  lot^k  nut  H 
(see  Fig".  5f)4),  The  needle  point  should  be  just  outside  flic  foramen  ovale 
(nee  Pigs.  560  and  561).  The  palicnt  will  experience  radiating  sensations  in 
the  lower  jaw  wheu  tin*  roandilndfir  or  third  division  tif  tin*  fifth  nerve  is 
reached.  The  per[H'!nlicular  of  flu*  triantih\  which  is  marked  12.  is  rn^w  held 
alongside  the  cheek  of  thi'  iialient  nnlil  Mic  cml  of  the  ^;nidc  luncheH  the  skin 
opposite  the  up]>cr  Itrst  molar,  approximaiely  'A  tun.  lo  tln^  hitci-a!  ami  sUt^^hlly 
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nl)(>v<'  the  coriicr  of  llu*  inoulli.  Xow  liold  tlu'  ai)|)liii!i('c  (li'iiily  in  this  i)o>itio!i. 
ns  shown  in  V\ix.  Hii^,  and  dirc'ct  ni'i'dh*  (I  thr(iuj»:h  y-niih'  1-5  isim»  I-'i^r.  TjGOi, 
which  has  hccn  |)r('vi(»nsly  set,  advancinjr  it  thron<rh  lh<*  ti>isnt*s  towards  thf 
toranirn,  the  distance  of  which  has  been  |)rcviously  cah'ulatcd  and  is  easily  as- 
cci*tainc<l  hy  ohs(»rvin|r  tiic  jrraduations  on  the  needle.  Thei'el'ore.  the  ojn-r- 
ator  will  know  when  the  two  needle  points  have  <M)ni|)leted  the  triaii»?le  just 
ontsitie  th(»  foramen  ovale.  After  this  is  acccnnplished,  advance  the  needle 
one-half  to  1hrcc-(juarters  of  a  centinieter  farther  throujrh  the  forann*n  i  never 
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to  exceed  one  centiineten  into  tin*  (lasserian  ^an^lion.  (See  Fip.  561.)  As 
needle  (i  is  \n^'\u^  advanced,  it  should  he  rotated  to  avoid  deviation  in  the  tissue 
whij'h  may  he  caused  hy  the  hev<'l  (if  1h(»  iioedlo. 

If  alcolnd  is  to  he  injected  for  treatment  of  tie  douloureux,  first  inject  two 
mils  of  a  2  \wv  c(>nt  procain  supra  renin  Kinder  Holution,  remove  the  syr- 
in^n>  and  wait  If)  minutes  for  anesthesia,  after  which  adjuHt  syringe  and  slowly 
inject  two  mils  of  alcohol,  diNtributin^  it  from  foramen  to  center  of  gaiq^ioii* 

(See  KifT.  5(14.) 
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If  injection  is  not  for  treatment  of  tic  douloureux,  but  is  for  operative 
surgfery,  inject  3  mils  of  a  2  per  cent  procain  suprarenin  Rinpfcr  solution, 
and  anesthesia  will  quickly  follow  in  all  three  branches  of  the  fifth  nerve  and 
will  last  from  1  to  2  hours. 

The  object  of  the  triangle  is  not  to  locate  the  foramen  ovale,  but  to  di- 
rect the  needle  to  and  through  the  foramen  and  to  have  a  complete  check  on 
the  exact  location  of  the  needle  point  at  all  times. 

The  measure  of  success  which  the  operator  is  to  achieve  in  passing  the 
needle  into  the  foramen  with  this  appliance  will  depend  largely  on  his  skill 
in  locating  the  foramen  ovale. 

The  hypodermic  needles  being  graduated,  will  enable  the  operator,  by 
referring  to  these  graduations,  to  know  when  the  needles  have  gone  deep 
enough  to  complete  the  triangle;  or,  in  other  words,  to  know  when  the  point 
of  needle  6  has  reached  the  point  of  needle  11. 

If  the  operator  fails  to  stop  point  of  solid  needle  11  at  the  foramen  ovale, 
the  hypodermic  needle  6,  when  inserted  through  guide  13,  will  not  form  an  an- 
gle with  solid  needle  11,  l)ut  will  in  most  cases  strike  the  smooth  infratemporal 
surface  of  the  sphenoid  bone  just  in  front  of  the  foramen  ovale  and  fail  to 
enter  it.  (See  Fig.  560.)  Tf  this  should  happen,  it  proves  that  the  foramen 
ovale  has  not  been  located  by  the  solid  needle  11,  and  before  making  another 
effort  the  partial  withdrawal  of  both  needles  is  necessary. 

If  this  method  as  outlined  is  understood  and  properly  executed,  it  will 
enable  the  operator  to  find  the  exact  locaticm  of  the  foramen  ovale.  This 
geometrical  i)roblein  will  tell  the  operator  the  exact  distance  to  the  foramen 
and  the  exact  location  and  depth  of  the  needles  at  all  times. 

It  was  found  by  injecting  methylene  blue  at  the  anterior  inferior  margin 
of  the  Gasserian  ganglion,  that  is,  by  having  the  point  of  the  needle  located 
just  interior  to  the  foramen  ovale,  that  upon  dissection,  the  solution  had  in- 
filtrated and  even  reached  the  walls  of  the  cavernous  sinus.  However,  it  is 
not  advisable  to  inject  the  alcoholic  solution  at  the  anterior  inferior  margin  of 
the  ganglion,  but  to  insert  the  needle  upward  and  inward  to  a  distance  of 
one  cm.  after  it  pass(»s  through  the  foramen  ovale.  At  this  depth  the  needle 
will  penetrate  the  ganglion  itself,  and  when  the  solution  is  injected  a  more 
profound  anesthesia  will  be  secured.  (See  Fig.  561.)  If  the  solution  is  in- 
jected just  inside  the  foramen  ovale,  there  is  always  some  possibility  of  it 
not  reaching  all  of  the  nerve  fibers  and  cells  which  make  up  the  Oasserian 
ganglion.  If  this  is  the  case,  only  partial  anesthesia  results.  For  example, 
if  the  patient  is  suffering  from  tic  douloureux  caused  by  some  pathological 
condition  existing  somewhere  in  the  region  of  the  second  division  of  the  fifth 
cranial  nerve  and  tlu*  solution  did  not  reach  the  fibers  comprising  the  second 
division,  the  ])atient  wcuild  be  given  little  or  no  relief. 

Harris,  of  London,  advises  that  the  solution  should  be  injected  just  in- 
terior to  the  li])s  of  the  foramen  ovale,  and  says  it  is  not  necessary  for  the 
needle  point  to  enter  the  ganglion  itself.    The  writer  does  not  agree  with  him 
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in  this  respect,  but  prefers  to  insert  the  needle  through  the  foramen  ovale  an 
approximate  distance  of  1  cm.,  penetrating  the  ganglion  itself,  as  shown  in 
Fig.  561,  injecting  one  mil  of  alcohol  to  block  the  sensory  root,  and  as  the 
needle  is  withdrawn  inject  another  mil.     Harris  is  quoted  as  follows: 

*'It  is  important  to  inject  only  a  few  drops  of  the  alcohol  at  a  time  and  to 
wait  at  l(»ast  two  minutes  before  testing  the  anesthesia  on  the  forehead  before  in- 
jecting any  more.  As  soon  as  total  anesthesia  develops  over  the  forehead  and 
eyeballs,  there  is  a  possil)ility  that  the  damage  to  the  ganglion  may  be  so 
great  that  the  total  anesthesia  does  not  evaporate;  as  is  actually  the  case, 
though  in  the  majority  of  cases  as  nuich  as  .5  mil  of  alcohol  may  be  further 
injected  and  total  anesthesia  ensues  w^ithout  risk  of  its  being  permanent. 
Wlien  a  total  of  more  than  one-half  mil  has  been  injected,  this  risk  is  a  very 
real  one,  and  if  total  anesthesia  still  persists  half  an  hour  after  the  injection, 
the  eyelids  should  be  closed  by  adhesive  plaster,  pad  and  bandage,  in  order 
to  guard  against  the  risk  of  keratitis  developing,  which  is  certain  to  appear  on 
the  following  day,  if  total  anesthesia  is  still  present.  If,  however,  sensation 
is  still  returning  in  the  first  division  and  pressure  on  the  eyeball  can  be  felt 
definitely,  then  the  risk  is  passed." 

**A  curious  point,  which  I  am  ujiable  to  explain,  is  that  after  the  gan- 
glion injection,  the  anesthesia  in  the  first  division  is  more  intense  and  more 
lasting  than  in  the  second  or  third  division,  a  point  which  is  peculiarly  un- 
fortunate, owing  to  its  dependent  keratitis.'* 

The  writer  does  not  prefer  to  inject  the  solution  just  inside  the  foramen 
ovale,  «nd  conteiuls  it  is  far  better  to  force  the  needle  into  the  ganglion  itself. 
Harris  also  states  that  anesthesia  of  tlie  first  ami  second  divisions  began  to 
fade  away  in  a  few  minutes  following  the  injection.  Undoubtedly  this  was 
due  to  the  fact  that  he  inje<*ted  the  solution  in  the  region  of  the  anterior  in- 
ferior part  of  the  (Jasserian  ganglion,  and  in  reality  the  fibers  composing  the 
first  aiul  second  branches  of  the  fifth  nerve  did  not  receive  a  sufficient  (luantity 
of  the  solution  to  thoroughly  permeate  them;  or,  in  other  words,  only  an  anal- 
gesia was  produeed,  due  to  an  insufficient  amount  of  the  alcoholic  solution 
reaching  them. 

Sjnnptoms  Following  Alcoholic  Injection  of  Oasserian  Gtanglion. — No  im 
mediate  symptoms  follow  the  injecticm  of  aleohol,  provided  the  part  is  blocked 
with  a  local  anesthetic  before  injecting  the  alcohol.  However,  as  soon  as 
the  local  anesth(»sia  disappears,  certain  phenomena  present  themselves  as  a  re- 
sult of  the  alcoholic  injection.  By  many  patients  a  feeling  of  fulness  or  a 
slight  burning  pain  is  experienced  in  the  region  of  the  orbit  and  the  vertex  of  the 
head.  However,  this  is  not  so  apparent  if  the  alcoholic  injection  has  been  pre- 
ceded by  an  anesthetic  injection  to  eliminate  the  pain  following  the  latter. 
If  no  block  injection  with  a  local  anesthetic  solution  has  been  made,  but  only 
a  solution  of  alcohol  plus  a  local  anesthetic  and  other  ingredients  has  been 
injected,  the  presence  of  anesthesia  is  indicated  by  pricking  the  skin  with  a  pin, 
it  being  interesting  to  note  that  anesthesia  of  the  skin  becomes  apparent  within 
a  few  minutes  after  the  first  alcoholic  solution  has  been  injected. 
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As  previously  stated,  following  an  alcohol  injection  into  the  ganglion  or 
nerve  trunk,  little  or  no  sensation  is  manifested  by  the  patient,  provided  the 
alcoholic  injection  has  been  preceded  by  a  procain  suprarenin  Ringer  solution 
injection.  Some  patients  experience  a  sensation  of  a  burning  character,  lasting 
only  a  few  minutes,  which  is  usually  followed  by  a  subjective  numbness.  There 
will  be  paresthesia,  which  is  described  by  the  patient  as  a  crawling  sensation 
over  the  entire  distribution  of  the  nerve  trunk  injected.  This  is  followed  by 
a  sensation  of  fulness  or  stiffness  over  the  side  of  the  face  which  has  been 
blocked.  Numbness  remains  from  one  to  three  weeks  and  then  gradually  dis- 
appears. The  tactile  sensation  returns,  but  with  a  complete  loss  of  pain  sense. 
The  sense  of  taste  is  impaired  and  weakness  of  the  muscles  of  mastication  is 
manifested  on  account  of  the  motor  fibers  supplying  them  being  blocked.  Some 
swelling  of  the  eyelids  may  take  place,  but  usually  subsides  in  two  or  three 
days.  Many  limes  the  patient  will  have  a  temperature  of  102°  or  103°,  but 
this  subsides  very  (juiekly.  Traces  of  anesthesia  may  remain  for  six  months 
or  longer.  If  the  injection  has  been  unsuccessful,  the  patient  will  still  suffer 
pain,  and  the  injection  sliould  then  be  repeated  as  soon  as  the  reaction  has 
subsided  from  the  first  injection.  When  making  an  injection  on  a  patient,  it 
is  a  wise  policy  to  always  tell  the  patient  that  it  may  be  necessary  to  make 
more  than  one  injection  to  give  him  relief.  In  case  two  nerve  trunks  are  in- 
volved, they  can  both  be  injected  at  the  same  operation  if  the  patient  is  in  a 
good  physical  condition.  The  trunk  which  is  causing  the  most  pain  should  be 
injected  first.  This  injection  may  eliminate  or  lessen  the  pain  in  the  other 
branch.  However,  the  nerve  trunk  which  gave  the  patient  the  least  amount  of 
pain  may  rapidly  develoj)  a  much  worse  condition  than  before  the  painful  trunk 
was  injected. 

If  the  alcohol  reachi^s  the  motor  nerve  fibers  located  below  the  sensory  fibers 
in  the  third  division,  a  certain  amount  of  paralysis  will  be  produced  in  the 
muscles  of  mastication.  The  paralysis  of  these  muscles  on  the  side  of  injection 
may  be  compl(»te  or  partial,  and  may  interfere  somewhat  with  the  patient's 
masticating  on  the  side  blocked.  In  most  cases  the  patient  will  learn  to  masti- 
cate very  quickly  on  the  unaffected  side,  which,  after  all,  is  not  a  great  handicap. 
The  patient  should  be  instructed  and  cautioned  against  injuring  the  mucous 
membrane  inside  the  cheek  or  tongue  by  biting,  which  is  easily  done, 
these  parts  being  anesthetized.  However,  the  patient  will  accustom  himself 
to  the  numbness  until  partial  or  total  tactile  sensation  returns.  Paralysis  of 
the  part  in  most  cases  is  not  noted  by  the  patient  after  a  few  weeks.  In  some 
instances  it  may  be  noticeable  to  a  considerable  extent,  while  in  others  it  may  be 
an  inconvenience  to  the  patient.  The  reader's  attention  is  called  to  the  fact 
that  if  the  alcoholic  solution  is  injected  into  the  Gasserian  ganglion  itself,  or 
better  still,  into  the  sensory  root  of  the  Gasserian  ganglion,  the  motor  branch 
occupying  a  position  inferiorly  to  this  point  will  not  receive  the  full  effect 
of  the  alcoholic  injection :  in  other  words,  only  a  partial  destruction  may  take 
place  in  the  motor  fibers,  whi(;h  is  advantageous  when  we  consider  that  their 
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function  is  to  supply  the  muscles  of  mastication  with  motor  impulses.  The  motor 
sense  or  motor  impulses  return  much  quicker  than  the  sensory  impulses  and,  in 
many  cases,  the  motor  paralysis  is  hardly  noticeable  by  the  patient  a  few  weeks 
following  the  injections. 

Effects  Following  an  Alcoholic  Injection. — If  the  needle  has  been  inserted 
too  far,  or,  in  other  words,  if  it  has  been  advanced  through  the  Gasserian  ganglion, 
and  the  solution  injected,  the  patient  may  experience  severe  pain  in  the  region  of 
the  injection  and  in  the  occipital  region;  also  vertigo,  dizziness,  nausea  and 
vomiting  may  occur.  If  an  excess  amount  of  t\w  solution  has  been  injected,  or 
if  it  has  been  injected  in  the  wrong  [)lace,  nystagmus  may  be  caused  or  the 
pupil  may  become  dilated  and  paralysis  of  the  sixth  cranial  nerve  may  result. 
These  symptoms  may  be  due  to  the  solution  penetrating  the  outer  wall  of  the 
cavernous  sinus,  thereby  rc^aching  the  various  nerves  supplying  the  eye.  If 
the  patient  experiences  deafness  or  a  facial  paresis,  it  may  be  that  the  alcohol 
was  injected  at  such  a  location  as  to  reach  the  facial  and  auditory  nerves.  If 
the  Gasserian  ganglion  has  been  properly  injected,  the  patient  may  experi- 
ence symptoms  which  to  a  certain  extent  are  similar  to  a  (Jasserectomy.  Anes- 
thesia of  the  cornea  is  present,  and  the  patient  must  guard  against  injuring 
this  structure;  also  prevent  foreign  material  entering  the  eye,  for  with  the  loss 
of  sensation,  dirt  may  enter  and  infect  it.  Keratitis  may  result  in  some  cases 
following  the  (Jasserian  injection.  It  is  always  advisable,  before  making  a 
Gasserian  ganglion  injection,  or  any  other  deep  injection,  to  advise  the  patient 
of  the  postoperative  complications  which  may  follow,  such  as  numbness,  anes- 
thesia, motor  paralysis,  dilatation  of  the  pupil,  nystagmus,  anesthesia  of  the  cor- 
nea, keratitis,  etc.  In  case  the  cornea  is  anesthetized,  it  is  advisable  to  close 
the  eyelids  and  hold  them  together  by  means  of  adhesive  plaster,  the  adhesive 
plast(»r  being  removed  each  day,  the  eytOids  o|)ene(l,  and  the  eye  syringed  with 
an  antiseptic  solution,  such  as  boric  acid.  If  anesthesia  should  la.st  for  several 
days,  great  can*  should  be  exercised  not  to  damage*  the  eye  by  imi)roperly  placed 
gauze  packing  or  cotton  |)ads,  or  not  to  allow  the  eye  to  remain  o])en,  inasmuch 
as  anesth(»sia  is  pnvsent  and  the  patient  will  not  be  aware  of  the  presence  of 
foreign  material,  which  may  cause  considiTable  damage. 

Dr.  Carroll  W.  Allen  in  a  paper  read  before  the  Southern  Surgical  Associa- 
tion, Dec.  1919,  says: 

**It  has  been  found  that  chromium  sul])hate  exerts  a  curative  influence  on 
the  keratitis  which  sometimes  follows  these  injections.  Accordingly,  I  have  been 
giving  all  of  my  recent  cases  a  four  grain  tablet  of  this  remedy,  three  times  daily, 
as  a  prophyla<»tic,  advising  its  use  for  about  one  month.  Whether  this  last 
I)rocedure  has  exerted  any  controlling  influence  on  the  eye  inflammation,  or 
wh(»ther  the  cautious  tentative  method  of  injection  deserves  the  credit,  I  am 
unable  to  state,  but  in  my  last  twelve  cases  there  has  been  no  evidence  of  eye 
inflammation.*^ 

Dr.  Allen  in  speaking  of  alcohol  injections  of  the  Gasserian  ganglion  and 
its  branches  in  cases  of  inoperable  malignancy  of  the  face,  tongue  and  jaws. 
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nays:  **From  my  experience,  I  am  convinced  that  when  the  value  of  these 
injections  for  these  conditions  is  recognized,  they  will  be  extensively  used, 
as  any  method  which  affords  such  marked  relief  is  a  blessing  to  these  unfor- 
tunates in  allowing  them  to  retain  their  mental  faculties  unclouded  by  morphin 
until  the  disease  has  advanced  to  such  a  point  that  narcotic  oblivion  is  to  be 
preferred. ' * 

BLOCKING  THE  QASSERIAN  GANGLION  WITH  PROCAIN  SUPRA- 
RENIN  RINGER  SOLUTION  FOR  SURGICAL  OPERATIONS 

The  blocking  of  the  Gasserian  ganglion  with  a  local  anesthetic  solution 
does  not  differ  from  that  of  injecting  alcohol  for  treating  tic  douloureux.  The 
writer  advises  3  mils  of  a  2  per  cent  procain  solution.  Anesthesia  will  be  se- 
cured in  all  parts  supplied  by  the  entire  fifth  nerve.  There  will  be  complete 
anesthesia  of  the  upper  and  lower  jaw,  teeth,  antrum  of  Ilighmore,  floor  of 
the  mouth,  anterior  two-thirds  of  the  tongue,  alveolar  process  and  bone,  etc.; 
also  the  structures  within  the  orbital  and  na.sal  cavities  are  anesthetized.  There- 
fore, a  resection  of  the  superior  maxillary  bone,  or  an  operation  which  involves 
the  soft  tissue  or  bones  f(»rniing  the  nose  and  orbit,  can  be  i)erformed.  Radical 
antrum  operations,  resection  of  the  alveolar  process,  removal  of  a  tumor,  or 
reduction  of  a  fracture  may  be  accomplished.  Th(»re  is  partial  anesthesia  of  the 
tonsils  and  soft  palate;  the  anterior  and  posterior  ])illars  of  the  tonsils  are 
anesthetized  and  can  be  removed,  provided  the  pharyngeal  plexus  has  b(»en 
blocked  at  the  posterior  lateral  base  of  the  tonsils  as  described  on   i)age  774. 

IMPORTANT  BLOCK  INJECTIONS  FOR  TIC  DOULOUREUX 

The  most  imjxjrtant  deep  block  injection*  for  treating  tic  douloun^ux  are: 

1.  Second  or  superior  nuixillary  division  injection  by  the  intraoral  method. 
(See  technic,  j)age  .'580.) 

2.  Second  or  sui)erior  maxillary  division  injection  by  the  extraoral  method. 
(See  technic,  page  oDO. ) 

3.  Third  or  mandibular  division  injection  by  the  extraoral  nn^thod.  (See 
technic,  page  525.) 

4.  Inferior  dentolingual  injection.     (See  technic,  page  531.) 

5.  Oasserian  ganglion  injection.     (See  technic,  i)age  814.) 
f).  Infraorbital  injection.     (See  technic,  page  45J).) 

In  addition  to  the  above-iuun(»d  injections  which  are  tin*  most  important, 
other  nerve  branches  are  occasionally  blocked. 

SPHENOPALATINE  (MECKEL'S)  GANGLION  NEURALGIA 

Recently  Sluder  revealed  his  findings  with  reference  to  neuralgia  of 
Meckel's  ganglion,  and  has  called  the  attention  of  the  profession  to  a  pain 
Hyndronn*.  He  states  that  undoubtedly  the  pathology  is  lUw  to  irritation  of 
this  ganglion  and  that  this  form  of  neuralgia  is  somewhat  common.    The  follow- 
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inj?  description  of  the  pain  syndrome  will,  no  doubt,  throw  considerable  light  on 
many  obscure  cases  which  have  been  met  with  in  the  past.    lie  says: 

**\Vhen  seen  from  the  beginning:,  the  pains  of  postethmoidal  or  sphenoidal 
diseases  have  usually  preceded  the  development  of  the  characteristic  neural- 
gia picture.  I  have  also  remarked  that  after  the  neuralgic  manifestntions  have 
continued  for  some  time  (approximately  four  weeks),  they  begin  to  run  ir- 
regularly, assuming  the  form  of  migraine  which  may  persist  even  for  years, 
after  all  local  inflammatory  conditions  have  disai)peared. 

**()ne  of  the  most  striking  nuinifestations  of  disturbance  in  the  spheno- 
palatine ganglion  is  the  wide  and  characteristic  distribution  of  pain  along 
definite  lines.  These  neuralgic  manifestations  can  be  evoked  by  mechanical 
irritation  of  the  ganglion,  by  the  faradic  current,  and  by  therapeutic  injec- 
tions of  alcohol.  Th(»  neuralgia  is  described  as  a  pain  at  the  root  of  the 
nose,  sometimes  also  in  and  about  the  eye,  taking  in  the  upper  jaw  and  teeth; 
sometinu^s,  also  the  lower  jaw  an<l  teeth  and  extending  beneath  the  zygoma 
to  th(»  ear  to  take  on  th(»  form  of  earache.  It  is  very  marked  at  the  mastoid, 
but  is  nearly  always  severest  at  a  point  about  two  inches  j)osterior  to  the  mastoid, 
thence  reaching  backward  by  way  of  the  occiput  and  neck;  and  it  may  extend 
to  the  shoulder  bhide  and  shoulder,  and  in  severe  attacks  to  the  axilla,  arm, 
forearm,  hand,  and  fingers.  This  is  the  most  frecjuent  picture,  as  I  have  ob- 
served it.  Sometimes  the  patient  complains  also  of  a  "stiff"  or  ''aching" 
throat,  without  inflannnation ;  of  pain,  or  oftener  of  itching  in  the  roof  of  the 
mouth ;  or,  of  pain  inside  the  nose. 

"Along  with  the  pain  there  is  also,  on  the  affected  side,  slight  anesthesia 
of  the  soft  palate  and  of  the  i)harynx  as  far  down  as  the  lower  part  of  the 
tonsil  and  also  in  the  anterior  lower  |)art  of  the  tiose. 

"In  a  large  percentage  of  cases,  the  neuralgia  is  accompanied  by  motor 
disturbance.  afTecting  the  configuration  of  the  soft  i>alate.  The  palatine  arch 
on  the  afTected  side  is  often  higher  than  on  the  well  side,  and  during  movement, 
the  median  rai)he  is  deflected  from  the  afTected  side.  Taste  is  usually  less 
acute  on  the  dorsum  of  the  afTected  side." 

Blocking  the  Sphenopalatine  (Mockers)  Qanglion. — Sluder  in  his  recent 
investigations  found  that  neuralgia  was  occasionally  due  to  irritation  of  the 
sphenopalatine  ganglion,  which  nuikes  it  necessary  in  some  cases  to  block  this 
ganglion  in  the  treatment  of  tic  douloureux.  It  is  seldom,  if  ever,  necessary 
to  block  the  s|)lien()palatine  ganglion  for  surgical  operations  excej)t  for  tonsil- 
l(»ct(miy  and  operation  on  the  nasal  septum.  However,  since  it  has  been  made 
known  that  the  sphenopalatine  ganglion  is  involved  many  times  in  trifacial  neu- 
ralgia, it  must  1)(»  blocked.  Sluder  injects  this  ganglion  by  inserting  the  needle 
through  the  vertical  plate  of  the  i)alate  bone  through  the  nose.  In  the  writer's 
opinion,  this  is  a  very  uncertain  method  of  reaching  the  ganglion  and  requires 
greater  skill  than  to  insert  the  needle  posterior  to  the  tuberosity  of  the  superior 
maxillary  bone  by  the  technic  given  on  page  773. 
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THE  SLUDER.BLAIB  METHOD  FOR  BLOCKING  THE  SPHENO- 
PALATINE  GANGLION 

The  following  technic  is  for  blocking  the  ganglion  by  the  extraoral  method : 
The  needle  is  inserted  into  the  skin  inferiorly  to  the  malar  bone,  directly  below 
the  angle  which  is  formed  by  tlie  temporal  border  of  the  malar  bone  and  the 
upper  border  of  the  zygoma.  The  direction  of  the  tieedle  is  slightly  upward 
and  backward  and  almost  directly  inward  until  the  pterygoid  process  is  reached. 
When  the  pterygoid  process  is  encountered,  the  needle  is  then  carried  in  the 
sphenomaxillary  fossa.  The  direction  of  the  needle  is  now  changed  and  is  ad- 
vanced anterior  to  the  ptiTygoid  process  and  is  inserted  5  mm.  deeper.  The 
alcoholic  solution  is  now  injected  slowly  by  working  the  n(»edle  up  and  down  in 
the  fossa.  The  distance  from  the  zygoma  to  the  external  pterygoid  plate  is, 
in  the  average  case,  according  to  Sluder  and  Blair,  43  mm.;  so  taking  43  mm.  as 
the  average  depth,  plus  5  mm.,  the  distance  the  needle  is  forced  inward,  after 
leaving  the  pterygoid  process,  would  make  a  total  of  48  mm.  in  the  average 
ease.  If  inserted  too  deeply,  there  is  danger  of  its  entering  the  orbit  through 
the  sphenomaxillary  fissure,  and  if  the  solution  should  be  injected  in  this  region, 
postoperative  complications  may  arise. 

AUTHOR  S  TECHNIC  FOR  BLOCKING  THE  SPHENOPALATINE 

GANGLION 

The  author  advises,  before  employing  any  method  for  blocking  this  gan- 
glion, that  th(»  operator  review  his  osteology  and  anatomy  of  MeckeKs  ganglion 
as  to  its  position,  nerve  branches  and  their  relationship  to  other  structures. 
The  anatomical  location  and  deseription  of  this  ganglion  and  its  branches  are 
found  in  Chapter  Vll  entitled  **Nervus  Trigeminus.''  This  ganglion  is  sit- 
uated 5  or  6  mm.  beneath  the  second  division  of  the  fifth  nerve  as  this  branch 
bridges  th(»  i)terygoi)alatiiie  fossa.  The  read(T  is  referred  to  i)age  773  for 
technic. 

Amount  of  Solution  Injected. — If  alcohol  is  injected  into  the  sphenopala- 
tine ganglion,  1  mil  is  emi)loyed.  If  a  local  anesthetic  solution  is  used,  4 
mils  of  a  1  per  cent  solution  are  injected  to  ])lock  for  tonsillectomy,  etc. 

Advantages  of  Intraoral  Method. — Tht>  advantages  of  this  method  over 
the  extraoral  method  are  that  it  is  more  difficult  to  force  the  needle  through 
the  sphenonuixilbiry  fissure  into  the  orbital  cavity,  besides  the  distance  of 
carrying  the  needk*  through  the  tissue  is  less  than  half  the  distance  required 
by  the  extraoral  method.  Little  or  no  pain  is  exj)eri(Miced  by  the  patient  when 
the  intraoral  route  is  employed. 


CHAPTER  XXXV 

POSTOPERATIVE     COMPLICATIONS— AFTERPAIN,     CAUSES 

AND  TREATMENT;  BROKEN  NEEDLES  AND 

THEIR  REMOVAL;  HEMATOMA 

POSTOPERATIVE  COMPLICATIONS— AFTER-PAIN 

Postopciativc  pain  and  coinplicatioiis  arc  (luc  to  the  following  factors: 

.1.  To  the  o|)erati()ii  itself. 

2.  To  the  reaction  of  the  path()h)jrieal  tissue. 

I].  To  the  local  anesthetic  which  has  not  been  properly  administered. 

General  Considerations.-  The  factors  that  arc  concerned  in  the  produc- 
tion of  pain  can  he  broadly  classified  in  their  orij^in  as  general,  local,  and 
psychic.  There  is  no  ((uestion  but  that  the  sensibility  to  pain  arises  or  is 
produced  through  the  activity  of  the  autonomic  nervous  system,  referred  to 
the  terminal  nerve  fibers,  which  are  dilTusely  distributed  throujrhout  the  en- 
tire body,  and  that  the  sensibility  to  pain  of  the  various  tissues  of  the  body  is 
dependent  upon  th(»  distribution  of  the  nerve  supply.  For  example,  the  skin,  con- 
junctiva, jrum  tissue,  peridental  membrane,  etc.,  are  hijjhly  sensitive,  whereas 
such  structures  as  the  mucous  membrane,  muscles,  lijraments,  alveolar  process 
and  bone  have  veiy   little  sensation. 

Anoci-Association.  -  To  combat  |)ostoperative  pain,  a  definite  tecbnic  must 
be  followed.  Such  a  technic  has  been  carefully  worked  out  by  ('rile  in  his 
classical  researches  known  as  anoci-association.  The  principles  laid  down  by 
(Vile,  if  carefully  followed,  have  no  j)arallel  in  producinjr  ^ratifyin^  postopera- 
tive r(\sults.  Briefly,  Crile's  technic  of  anoci-association  is  to  eliminate  all 
adverse  factors  which  tend  to  increase  mortality  or  to  prolonjr  the  po.stoj)erative 
recoveiy  of  the  patient.  First,  the  patient  receives  the  proper  ])reopera- 
tive  treatment.  A  ])reliminary  sedative  is  administered,  such  as  morphin  and 
atropin,  and  both  <r(Mieral  an(»sthesia  and  block  anesth(»sia  are  employed.  After 
the  pati<»nt  is  anesthetized  with  nitrous  oxid  o.xy^en,  the  operative  area  is  eom- 
pletely  blocked  with  a  local  anesthetic;  therefore,  all  painful,  detrimental,  affer- 
ent impulses  are  prevented  from  reachin«r  the  brain.  (See  Fijr.  566.)  Plenty 
of  time  is  taken  durin<r  the  oj)eration,  the  ti.ssues  are  tlelicately  manipulated, 
and  thoroujrhness  is  never  sacrificed  for  speed.  Followin»r  the  operation  sedatives 
are  administered  il'  neces.sary.  Postoperative  pain  depends  larj^ely  upon  the  sus- 
ceptibility of  the  patient  and  is  inf1uenc(»d  by  temperament,  psychic  state,  phys- 
ical condition  and  nationality.     (See  pajre  851.) 
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After-pain  depends  a  great  deal  upon  the  tissues  involved  and  the  nature 
of  the  operation.  If  the  operation  involves  tissues  which  are  richly  supplied 
by  sensory  nerves,  or  have  undergone  an  inflammatory  process,  considerable 
postoperative  pain  ma}^  result  unless  counteracted. 

Many  peculiar  factors  enter  into  the  production  of  postoperative  pain.  For 
example,  a  similar  technic  can  be  used  on  the  same  patient  for  the  extraction 
of  the  lower  right  and  left  impacted  third  molars,  yet  in  some  cases  the  pa- 
tients will  complain  of  severe  postoperative  i)ain  on  one  side  only.  Some  of  these 
cases  are  rather  difficult  to  explain.     Strict  asepsis  should  alwaj's  be  practiced. 


FJK-  ^'>(i'  Aiioci-as^ociatidn  <liaKrani;  1.  an«lit<»ry,  vi<iiial,  olfactory  ami  traumatic  anoci  impulses 
reachtiiK  tlu-  hraiii;  2,  au«lit«iry,  vJMial,  olfact<»ry  associatioiih  t-NcImlcd;  3,  lu-rvc  blocked,  patient  in  anoci- 
a.ssociation.      (Afttr  Crile.; 

Every  precaution  should  be  taken,  such  as  the  sterilization,  as  far  as  possible, 
of  the  field  of  opcM-ation,  the  hands,  instruments,  dressings,  etc.  The  employ- 
ment of  a  sterile,  physiologic,  isotonic  Kinger,  local  anesthetic  solution  injected 
slowly  will  help  to  preserve  the  tissues  and  tend  to  prevent  after-pain.  (See 
Figs.  210,  218-1)  and  218-K.)  Careful  manipulation  of  the  tissues  during  the 
operation  will  eliminate  trauma,  laceration,  and  shock,  and  should  be  prac- 
tic(»d  at  all  times.  An  operator  should  never  sacrifice  thoroughness  for  speed 
while  operating  under  bloek  anesthesia.  In  some  operations  for  oral  surgery  it  is 
better  to  use  the  combination  of  block  am^sthesia  and  general  anesthesia, 
thereby  preventing  the  aff^erent   impulses  from  reaching  the  brain. 


Th*'  Hiibj^'^'t  of  fKMofKTativo  pain  and  its  elimination  is  of  great  importance, 
and  i\u'  oiKTHior  hIiouUI  (five  its  eaii«es  and  th^  treatment  careful  attention, 
and  a};ov^'  all,  he  shoiilrl  try  to  avoid  pain  after  of>eration. 

Dr.  J.  P.  Il^'fiahan,  of  Cleveland,  Ohio,  makers  the  following  .statement  in 
H'jrard  to  [KiHtop^Tative  pain:  **In  my  opinion,  the  proper  way  to  take  care 
of  aft^T-pain  is  to  pn»vent  it.'*  Dr.  Henahan  is  eorre<?t  in  making  that  state- 
nH'nt,  hut  many  times  it  is  im]»ossi)>le  to  prevent  after-pain;  therefore,  when 
it  cK'eurs  w**  niust  eombat   it   in  the  liest   possihh*  manner. 

Woinids  wliif'li  result  from  the  removal  of  badly  impacted  third  molars, 
aiul  riressiiij^s  that  are  jmeked  in  these  sockets  under  pressure,  are  in  most 
cnsi's  fOFitniiFirlicatefl,  as  in  many  iiistanees  they  pro<luce  irritation,  cause  in- 
fhuiiFiiation,  mid  irifreasf  after-pain.  In  the  majority  of  cases  it  is  far  better  to 
rely  on  th**  blood  clot  as  a  dressing  and  to  irrijrate  as  indicated.  If  a  dressing 
is  to  be  employed,  several  antisepties  as  well  as  anodyne  combinations  are  at 
the  disposal  of  the  oj)enitor.  Following  the  surgieal  removal  of  a  tooth,  say  an 
impacted  third  Fnolar,  or  the  surgical  removal  of  other  teeth,  occasionally  a  dry 
socket  prevails,  which  leaves  the  surface  of  the  alveolar  wall  unprotected, 
producing  pain  because  tli(»  sensory  nerve  endings  are  exposed  to  the  fluids 
of  the  oral  <'avity,  and  to  infection.  In  the  opinion  of  the  writer,  a  sterile 
blood  clot  in  the  alveolus  following  extraction  of  a  tooth  in  the  majority  of 
<'ases  is  the  best  possible  dressing,  and  in  many  instances  It  is  preferable  to 
allow  the  blood  clot  to  remain  without  inserting  a  gauze  pack  or  obtundent. 
However,  the  operator  must  us(»  his  own  judgment,  and  all  factors  must  be 
earel'idly  considered  as  to  the  amount  of  tissue  involved,  the  nature  of  the 
op<»rntion,  and  the  infhunnuition  which  may  follow,  etc.  (See  formula  for  ob- 
tundent paste  on  page  H'.]H.) 

POSTOPERATIVE  PAIN  DUE  TO  AN  IMPROPERLY  INJECTED 
LOCAL  ANESTHETIC 

1.  The  first  and  most  ini|)ortant  factor  is  injecting  a  solution  which  is 
not  isotonic  with  the  tissue  liuids  and  blood.  A  hypertonic  solution,  when  in- 
jected, exerts  a  greater  osmotic  action,  than  the  isotonic  solution,  and  has 
the  power,  on  account  of  its  concentration,  to  absorl)  water  from  the  surround- 
ing tissue  cells.  This  causes  a  contraction  of  the  tissue  cells,  which  continues 
until  the  hypertonic  solution  injecte<l  is  reduced  to  an  isotonic  solution  (see 
I'igs.  2i:^  2H>.  2IS  and  21S-(M.  Such  changes  in  the  tissue  cells  cause  post- 
o|>crativ»»  pain.  (See  hypertonic  .solution  cm  page  IV'V'\.)  The  hyi>otonie  solu- 
tion when  injected  causes  just  the  opposite  efTect  to  that  of  a  hypertonic  S(du- 
tion,  that  is.  expansion  of  the  tissue  cells.  (See  Figs.  211,  215,  21S-A  and 
121S-U  and  the  hypotiuiic  solution  on  jmgi*  XVA.)  In  the  textlxwk  of  Fischer  and 
Hicthmiiller  they  atlvise  the  use  of  an  isotonic  Kinger  vehicle  in  pn^fert*nce  to  a 
vehicle  niatle  fnun  sodium  chloride  alone. 

2.  From  injtvting  the  solution  too  rapidly  into  the  tissues.  This  causes 
rapid  disttMUion  or  ''balKHming'*  of  the  tissues  which  results  in  tissue  injury. 
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The  solution  should  be  injected  slowly.    Rate,  15  seconds  per  mil.    The  needle 
should  be  moved  slightly  back  and  forth  during- the  discharging  of  the  solution. 

3.  From  injecting  the  solution  into  muscle  tissue  or  a  ligament. 

4.  Prom  injecting  drugs  which  have  deteriorated. 

5.  From  employing  a  stock  anesthetic  solution  which  contains  preservatives, 
such  as  acids,  thymol,  etc. 

6.  From  injecting  a  too  hot  or  too  cold  solution.  The  wide  difference  in 
temperature  causes  pain.  The  solution  should  be  near  that  of  body  temperature 
(98.6°  F.)  when  injected.     (See  Fig.  212.) 

7.  By  injecting  under  pressure  a  quantity  of  solution  beneath  the  perios- 
teum, which  causes  some  separation  of  the  periosteum  from  the  bone,  besides 
the  damage  done  by  needle. 

8.  Infection  due  to  employing  an  anesthetic  solution  which  is  not  sterile. 

9.  Infection  due  to  employing  a  septic  needle  or  syringe. 

10.  Infection  due  to  carrying  bacteria  on  the  needle  from  the  mucous 
membrane  or  saliva  into  the  tissue,  due  to  improperly  prepared  field. 

11.  From  re|)eated  punctures  of  the  tissue  by  the  needle,  or  by  withdrawing 
the  needle  and  changing  its  direction  several  timers. 

12.  From  excessive*  massage  of  the  tissue  over  the  point  of  injection,  such 
as  the  mental,  incisive,  and  infraorbital  regions. 

13.  In  case  the  solution  contains  the  proper  amount  of  suprarenin  content, 
the  connective  tissue  in  the  region  of  injection  will  absorb  it.  If  the  vaso-con- 
stricting  agent  is  in  excess,  absorption  takes  place  very  slowly.  This  may  cause 
edema,  swelling,  false  ankylosis,  difficult  deglutition  and  pain.  This  is  noted 
mostly  following  some  inferior  dentolingual  injections  in  case  the  solution  is 
injected  into  the  internal  ])terygoid  muscle. 

14.  Edema  and  after-pain  may  not  only  b(»  caused  by  the  factors  mentioned 
above,  but  may  be  due  to  the  operation  itself,  such  as  trauma,  laceration,  the 
incising  of  the  tissue,  the  chiseling  or  cutting  the  alveolar  process  as  required 
in  the  surgical  removal  of  many  impacted  third  molars.  It  may  be  due  to  a  com- 
bination of  factors,  and  the  operator  must  always  consider  all  possible  causes 
before  placing  the  blame  on  any  factor. 

15.  Postoperative  pain  may  be  due  to  the  vasodilatation  of  the  arterioles 
after  the  constricting  action  of  the  suprarenin  or  adrenalin  has  disappeared. 
Such  a  dilatation  is  acctmipanied  many  times  by  an  actual  exudation  of  serum, 
and  is  augmented  sometimes  by  the  escape  of  erythrocytes. 

16.  The  degree  of  after-pain  is  not  only  dependent  upon  the  factors  enu- 
merated, but  upon  the  drug  employed  as  the  anesthetic,  the  vaso-constricting 
agent,  method  of  injection,  amount  injected,  and  the  kind  of  tissue  injected. 

//  thf  corrvi't  tcclnnc  is  foJlowrd,  and  the  inject in(f  S(tlution  cotu'iists  of 
the  proper  itu/redients  and  is  properhf  prepared  and  injected,  little  or  no  j)ain 
will  he  experienced  hij  the  patient. 
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PoHtoporativo  pain  may  be  presoiit  in  some  individuals  even  if  the  b<«t 
toehiiic  has  been  emph)yed,  and  in  sueh  eases  it  is  no  doubt  due  to  the  liyper- 
susceptibility  of  tlie  tissue  to  slijrht  trauma,  sueh  as  the  discharging  of  the 
sohition,  or  from  the  minor  injury  produeed  by  the  needle  itself.  Unfortunately 
there  are  f?reat  individual  variations  which  contribute  to  the  inconstancy  of  re- 
sults, and  many  sueh  eases  defy  analysis. 

Pain  is  the  result  of  tissue  injury,  and  manifests  itself  by  discomfort  and 
sufTeriii<r  caused  by  the  injury  to  the  sensory  nerves,  nerve  cells,  or  sensory  end 
orfrans.  Sensory  nerve  injury  is  transmitted  by  afferent  impulses  to  the  brain 
and  is  then*  interpreted  as  pain,  and  the  dej?ree  (h»pends  upon  the  susceptibility 
of  the  individual,  the  number  and  character  of  stimuli.  Therefore,  after-pain 
may  be  defined  as  the  sum  total  of  all  unpleasant  sensation  the  patient  experi- 
ences as  the  inuiiediate  results  following  a  surgical  operation.  The  abnormal 
sensation  the  patiiMit  exj)eri(»iu*es  in  some  cases  may  be  directly  due  to  trauma 
and  injury  of  th(»  tissue  which  may  be  brought  about  by  the  local  anesthetic 
injected,  or  from  the  n(MM»ssary  steps  rccpiired  to  perform  the  operation.  This 
subject  should  be  considered  in  a  very  comprehensive  manner,  particularly  in  the 
light  of  oral,  throat,  plastic  and  dental  operations.  There  can  be  no  question  but 
that  operations  performed  within  the  oral  cavity  may  become  more  or  less  com- 
plicated by  infection  developing  from  foods  and  li(|uids  as  the  regicm  they  occupy 
must  be  traversed  by  all  the  elements  that  go  to  sustain  life,  and  therefore,  their 
function  cannot  be  arrested  for  any  length  of  time. 

This  subject  will  now  be  discussed  under  four  specific  heads,  as  follows: 

1.  Postoperative  pain  resulting  from  trainna  and  the  s(»verance  of  tissue. 

2.  Postoperative  pain  resulting  from  compressing  and  traumatizing  the 
tissue  by  means  of  artery  forceps,  sutures,  etc.,  to  restore  the  continuity  and  to 
cheek  hemorrhage. 

3.  PostopcM'ative  pain  resulting  from  an  iuflanunatory  reaction  in  the  tissue 
which  is  infected  about  the  wound,  if  the  operation  is  within  tin*  oral  cavity. 
This  third  factor  depends  upon  th'»  location,  character,  and  extent  of  infection, 
but  some  infection  is  present  in  nearly  all  oral  oj)erations. 

4.  The  fourth  group  of  factors  which  cause  |)ostoperative  pain  are  more 
or  less  general  in  character,  sueh  as  pain  on  deglutition,  headache,  trauma,  pain 
which  is  located  in  the  part,  due  to  the  injection  of  the  ane^sthetic,  but  more 
fre(|uently  nu\y  be  attributed  to  the  operation  itself.  Nevertheless  it  may  be 
due  to  the  combination  of  both. 

Postoperative  Pain  Resulting  from  Trauma  and  the  Severance  of  Tissue. — 

Postoperative  pain  following  traumatism  and  the  severance  of  tissue  is  quite  an 
important  factor  to  consider.  It  is  a  well-known  fact  that  tissue  which  con- 
tains sensory  nerves,  when  operat(»d  upon,  ])roduces  a  burning  pain  which  usu- 
ally lasts  three  or  four  hours,  and  is  due  to  the  st»verance  of  the  tissues,  thus 
exposing  and  traumatizing  delicate  sensory  lUTves.  The  amount  of  pain  de- 
pc^nds  upon  the  kind  of  tissue  operated.  Some  kinds  of  tissue  contain  more 
sensory  iktvc  terminals  than  others.     The  oral  surgeon  is  very  fortunate  when 
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he  realizes  that  the  tissues  about  the  mouth  are  not  as  sensitive  as  other  tissues 
of  the  body. 

The  sensory  nerve  branches  in  the  region  of  the  pharynx,  larynx, 
and  oral  cavity,  such  as  the  branches  of  the  trigeminus  and  pharyngeal 
branches,  are  usually  protected  from  trauma  during  an  oral  operation.  Post- 
operative pain  that  is  caused  by  the  mere  incising  of  the  tissue  is  the  least  of 
the  causes  of  after-pains.  If  anesthesia  is  not  employed,  and  the  incision  is 
made,  intense  pain  is  produced  at  the  time  of  making  the  incision,  and  the  pa- 
tient experiences  an  unpleasant  burning  sensation  which  is  eliminated  by  the 
production  and  duration  of  block  anesthesia.  As  we  have  previously  stated, 
pain  is  due  to  the  severance  and  exposure  of  nerve  endings  and  in  order  to 
guard  against  it,  the  sensory  nerve  endings  must  be  protected  from  the  fluids 
of  the  oral  cavity,  air,  etc.,  by  bringing  the  parts  together  and  applying 
medication. 

Postoperative  Pain  Resulting  from  Compressing  and  Traumatizing  Tis- 
sue.— Traumatizing  the  tissue  by  ligation  of  arteries,  suturing,  clamping  of 
arteries  with  artery  forc(»i)s.  and  the  constriction  of  tissue  all  produce  more  or 
less  tissue  injury,  which  is  bound  to  cause  after-pain.  The  postoperative  pain 
which  the  patient  experiences  following  a  freshly  made  incision  is  not  only 
due  to  the  severing  of  the  sensitive  nerve  endings  themselves,  but  is  likewise 
due  to  the  pressure  of  ligatures  and  sutures  when  they  have  been  employed, 
as  well  as  the  chiseling  or  cutting  of  the  bone  in  operations  where  such  a  pro- 
cedure is  indicated.  The  |)ain  which  results  from  constriction  of  the  sutures 
or  the  ligatures  may  be  prolonged  from  a  few  hours  to  several  days,  depending 
upon  the  location  of  the  oi)erati()n  and  the  amount  of  tension  the  suture  ex- 
erts on  th(»  sensitive  tissue.  A  nerve  branch  should  never  be  included  within 
a  ligature  as  when  tying  ofT  a  blood  vessel.  The  blood  vessel  should  be  care- 
fully isolated  from  the  nerve  branch  before  resorting  to  ligation.  However, 
in  soHK'  instances  the  blood  vessels  nuiy  have  so  many  sensory  nerves  near 
them  that  it  will  be  almost  impossible  to  sei)arate  them  from  the  bleeder  for 
ligating.  Only  a  minimum  number  of  ligatures  should  be  used  in  suturing 
any  wound  to  avoid  as  much  posto|)erative  pain  as  possible.  It  is  impos- 
sible to  tie  off  an  artery  which  supplies  bone;  therefore,  hemorrhage  occur- 
ring in  bone  is  controlled  by  pressure,  such  a  procedure  having  very  little  to 
do  with  postoperative  pain. 

In  some  regions  in  the  oral  cavity  it  is  impossible  to  use  ligatures, 
on  account  of  the  location  and  the  consistency  of  the  tissue,  as,  for  example, 
the  gum  tissue,  hard  palate,  alveolar  process,  sockets,  etc.  In  these  tissues  it 
is  better  to  rely  on  comprc^ssion  by  packs,  cautery,  and  styptics.  Producing 
compression  by  the  j)aek  is  an  excellent  means  for  controlling  bleeding  which 
has  been  caused  by  severance  of  the  tissue  by  a  sharp  instrument,  whereas  the 
cautery  may  answer  the  purpose  of  both  the  knife  and  hemostatic  in  case  a 
small  v(»ssel  is  severed  or  can  not  be  reached  by  a  ligature  or  pack. 

The  injury  produced  by  th(»  cautery  causes  a  burning  pain  which  may  last 
for  several  hours.    It  is  well,  therefore,  to  employ  block  anesthesia  before  using 
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the  cautery.  It  must  be  remembered  that  cauterization  covering  a  long  period 
of  time,  using  a  low  temperature,  will  produce  pain  which  may  last  much  longer 
than  if  a  higher  temperature  is  employed  and  allowed  to  remain  in  contact  with 
the  tissue  for  only  a  brief  time.  This  means  of  cauterization  does  not  produce  as 
satisfactory  hemostasis  as  the  low  heat  cautery  extending  over  a  Jonger  period 
of  time. 

Postoperative  pain  is  caused  in  many  instances  by  improper  suturing,  and 
this  is  a  subject  that  greatly  concerns  us.  The  requirements  of  a  suture  are 
to  hold  the  edges  of  the  wound  in  apposition,  and  excessive  traction  must  not 
be  brought  upon  the  tissue  by  the  suture,  for  the  reason  that  it  not  only  tends  to 
produce  postoperative  pain  but  causes  inflammation  and  retards  tissue  repair. 

For  plastic  operations  on  the  face,  the  deeper  structures  should  be 
carefully  placed  and  sutured  to  retain  their  position,  and  if  the  in- 
cision in  the  skin  has  been  properly  outlined  and  made,  it  is  a  comparatively 
easy  matter  to  obtain  and  retain  perfect  coaptation  of  the  edges  with  the  prop- 
erly placed  sutures,  which  will  cause  no  after-pain,  infection,  and  no  large 
scar.  Enough  pressure  should  be  exerted  on  the  tissue  by  the  sutur(»s  to  hold 
the  edges  of  the  skin  in  apposition.  If  this  is  done,  it  will  tend  to  eliminate 
infection,  postoperative  pain,  and  an  unsightly  scar.  When  suturing  inus4.*le, 
fat  or  connective  tissue,  it  is  essential  to  place  the  sutures  deeply  to  avoid  the 
formation  of  air  spaces.  Care  should  be  exercised  not  to  suture  too  tightly,  but 
to  obtain  coaptation  and  prevent  tension  of  the  tissues  which  would  result  in 
considerable  ])ostoperative  pain. 

Postoperative  pain  may  be  caused  by  the  reaction  of  the  tissue  itself.  As 
pointed  out  previously,  most  wounds  connected  with  operations  ])er formed 
within  the  oral  cavity  become  infected;  therefore,  more  postoperative  pain  will 
be  experienced  in  this  region  than  in  other  regions  of  the  body  where  a  similar 
amount  of  incising  has  been  done.  It  is  almost  impossible  to  eliminate  wound 
contamination  following  an  oral  operation.  We  must,  however,  guard  against 
infection  and  complications  as  nuich  as  possible.  Oral  operations  are  i)er- 
formed  upon  the  tissue  which  harbor  many  bacteria,  and  the  proper  preparation 
of  the  tissne  before  incising  it  will  in  a  great  nu^asure  reduce  the  number  of 
the  bacteria,  although  it  is  absolutely  impossible  to  sterilize  it  thoroughly. 

After  the  incision  is  made,  the  problem  which  confronts  the  operator  is 
to  prevent  tiie  saliva  and  mucus  and  other  debris,  located  in  the  oral  cavity, 
from  entering  the  operative  field.  The  electric  knife  for  making  the  incision 
has  a  wonderfnl  advantage  over  the  scalpel,  as  it  makes  a  clean-cut  incision. 
The  elei'trie  knife  not  only  tends  to  control  the  postoperative  hemorrhag«s  but 
it  comes  in  immediate  contact  with  bacteria,  destroying  them  and  leaving  an 
aseptic  charred  surface  of  tissue.  The  use  of  the  electric  knife  and  the  produc- 
tion of  the  eschar  cause  postoperative  pain  which  may  last  for  several  hours 
following  the  operation,  and  in  these  cases  deep  block  anesthesia  can  be  em- 
ployed.    By   injecting    the   correct   solution,  anesthesia   of   the    part    can    be 
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maintained  for  several  hours,  which  will  tend  to  eliminate  postoperative  pain 
followinj?  such  a  surgical  procedure.  In  case  the  primary  injection  is  not  suflfi- 
eient  to  prevent  the  pain  resultinji:  from  the  removal  of  a  malignant  growth, 
which  may  continue  for  a  few  days,  hlocking  can  be  made  by  using  a  solution 
which  contains  both  procain  and  quinin  and  urea.  Tlie  electric  cautery  method  is 
of  exceptional  value  for  the  destruction  of  growths  which  may  be  located  on  the 
gums  and  hard  palate.  In  some  regions  sutures  or  ligatures  can  not  be  conven- 
iently employed.  To  control  hemorrhage,  pressure,  as  produced  by  gauze  packs, 
wax,  plugs,  etc.,  is  employed.  It  serves  not  only  to  close  tissue  spaces  against 
infection,  but  also  provides  ample  drainage.  When  a  gauze  pack  is  employed  for 
the  purpose  of  reducing  or  limiting  infection,  one  should  use  sterile  gauze  satu- 
rated with  an  antiseptic,  germicide,  and  anodyne  solution.  If  little  hemorrhage 
is  present,  and  medication  is  desired  to  prevent  i)ostoperative  pain,  gauze  is  not 
used,  but  other  methods  are  employed,  such  as  an  obtundent  paste.  (See  page 
8.*]7,  ''Methods  and  Drugs  Employed  in  the  Treatment  of  Postoperative 
Pain.") 

(lauze,  which  is  medicated  with  an  antiseptic  or  germicide  placed  in  an 
open  wound,  excites  reaction  in  the  tissues  before  producing  inflammation  with 
the  production  of  fibrin  which  has  a  tendency  to  hold  the  pack  in  place  and 
to  serve  us  a  relatively  aseptic  dressing.  In  case  active  suppuration  takes  place 
in  tlie  Wound,  a  medicated  gauze  |)ack  will  act  as  a  foreign  body  and  will 
greatly  incn^ase  the  pain.  If  this  is  the  ca.se,  the  pack  should  be  removed.  The 
part  should  then  be  carefully  irrigated  aiul  packed  with  fresh  gauze  which  has 
been  medicated  with  the  j)r<)per  drug.  Many  times  the  pack  is  placed  in  the 
wound  under  pn^ssure,  causing  the  pati(Mit  to  suffer  considerably,  due  to  the 
pres.sure  exerted  by  the  pack  on  the  sensory  nerves  in  the  inflamed  tissue.  A 
gauze  pack  located  in  the  oral  cavity  should  not  be  left  in  place  longer  than 
twenty-four  hours  without  redressing,  and  if  it  is  left  longer  it  will  in  most 
cases  cause  unneees.sary  discomfort  to  the  patient.  In  many  cases  a  germicidal 
antiseptic  past(*  is  preferable  to  a  gauze  pack. 

Secretions  that  form  in  the  wound  may  caus(»  considerable  after-pain  on 
account  of  the  increasing  pres.sure  exerted  by  them,  but  this  cause  can  be  easily 
overcome  by  fre(»  drainage.  In  draining  a  wound  it  is  not  necessary  to  place  the 
drain  at  the*  lowest  point  to  procure  ample  drainage  because  the  soft  tissues 
which  form  the  walls  of  the  w<mnd  are  in  c(mtact  and  assist  nmterially  in 
draining  the  parts.  This  featun*  is  of  exceptional  value  to  the  oral  surgeon, 
inasmuch  as  in  many  instances  it  may  be  difficult  to  drain  a  wound  at  its  most  de- 
peinlent  part  on  account  of  the  location  of  the  operation. 

Operations  on  the  upper  jaw  which  involve  the  mucous  membrane  should 
be  drained  intraorally,  which  not  oidy  redu(*es  the  amount  of  postoperative  pain 
which  would  be  caused  if  the  wound  were  drained  externally  through  the 
skin,  but  it  will  obviate  an  unsightly  scar.  This  teehnic  holds  good  for  opera- 
tions on  the  floor  of  the  mouth  or  upon  the  lower  jaw. 
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The  fourth  factor  in  the  production  of  postoperative  pain,  as  g^iven  on 
pajre  s:52,  will  now  be  considered.  Postoi>erat ive  com jdieat ions  following  an  (»ral 
operation  may  occur  in  the  immediate  repion  of  the  operation,  or  they  may  W 
remote,  causing  such  discomfort  as  headache,  disturbances  of  the  wound  during 
the  act  of  coujrhing  or  vomitinjr,  or  even  during  respiration  or  deglutition  i:»ain 
may  be  productnl.  Pain  located  within  the  operative  area,  or  within  the  area 
in  which  the  deep  injection  has  been  made,  may  be  manifested  as  the  result  of 
pressure,  swelling  of  the  tissue  due  to  eilema,  false  ankjlosis.  for  example, 
following  an  improperly  made  inferior  dentolingual  injection,  or  following  the 
surgical  removal  of  an  impacted  third  molar  or  the  nnluction  of  a  fraHure.  If  the 
oi>eration  involves  considerable  tissue,  headache  of  some  <iegree  is  generally  pres- 
ent. If  the  operation  is  an  oral  one  and  involv<*s  considerable  tissue,  the  patient 
will  foe\  pain  during  deglutition  to  such  an  extent  that  solid  food  can  not  be 
taken;  hence  a  liipiid  diet  is  recommended.  However,  if  extreme  swellins;  of  the 
soft  parts  in  the  region  of  the  pharynx  is  present,  and  the  patient  suffers  <H>n- 
siderably  during  deglutition,  he  should  be  given  liquid  nfmrishment  throu$fh  a 
tuln*  or  fed  per  nvtum.  It  is  only  in  the  major  cases  that  rectal  fet-<iing  is  em- 
ploy(*<l.  In  wime  cases  the  stomach  Xiiiye  can  be  employee!  to  advantage.  V^imit- 
ing  very  s<'ldom  occurs  following  block  an(*sthi*sia :  in  faet.  the  <»p«'rator  will 
seldom  see  such  a  condition:  whereas  vomiting  is  more  likely  to  fK-cur  fol- 
lowing the  administration  of  a  general  anesthetic.  To  eliminate  eousrhinjr. 
which  may  cause  pain,  considerable  care  should  be  exercised  not  to  allow  any  irri- 
tating substanee  to  come  in  contact  with  the  respirat<»ry  pas-;affe.  a**  e<»ughin$? 
is  dependent  upon  tracheal  irritation  and  can  be  largely  controlle<i  by  f^n^vent- 
ing  such  irritation.  The  operator  should  never  allow  blood  or  mucus  from  the 
operative  field  to  pass  down  the  patient *s  larynx  or  pharinx.  If  a  patient  is 
being  operated  upon  UFider  bhwk  an«»sthesia,  r«»spirator>-  reflex«*s  are  present 
at  all  tim«»s,  whereas  if  a  general  anesth(»tie  is  employtni.  the  respiratory*  retlexes 
are  abs<*nt.  Bloody  mueus  and  inf«vted  material  are  responsible  in  many  in- 
stanc(*s  for  irritation  of  the  trachea  whieh  caust*s  severe  cousrhing  and  |K»st- 
<»perative  pain.  Traeheal  irritation  not  infrequently  follows  general  an«*sth»^ia. 
Oj)eratiFig  under  l<»eal  anesthesia  from  this  standpoint  alone,  i*i  far  sup»-rior 
to  that  of  general  anesthesia.  Afterpain  f<»llowinc  surgieal  t»peratioii  and 
the  use  of  loeal  anesthesia  in  its  various  branches,  particularly  liy  the  deep 
bloek  metlicMl.  opiMis  a  broad  and  fas4*inating  field,  to  detemiin**  d*'tinitely  its 
etiol(»gy  in  obscure  cases.  When  post c»|>erat ive  pain  follows  an  o|»eration 
performed  uncier  local  anesthesia,  its  cause  can  not  always  be  attributed 
to  the  anesthetic,  but  to  many  factors  which  have  already  l^een  enumerated. 
The  duration  of  anesthesia  is  a  factor  which  is  under  the  control  of  the  operator. 
For  example,  an  injection  of  a  2  per  cent  proeain  suprarenin  •!  lilO  per  cent  ^ 
Ringer  solution  will  produce  and  maintain  anesthesia  of  the  part  from  forty-five 
minut(*s  to  an  hour,  and  partial  anesthesia  will  last  one  hour  longer.  At  the  ex- 
l>iration  of  this  tiiw  the  j»ain  that  has  l>een  caused  by  the  incising  of  the  wound 
has  in  most  cas4>s  ceased,  and  if  the  patient  should  experience  after-i>ain.  it  is  no 
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doubt  due  to  some  of  the  factors  mentioned.  The  greatest  single  factor  in  the 
causation  of  postoperative  pain  is  injecting  a  solution  that  is  not  isotonic.  Only 
a  sterile,  physiologic,  isotonic  Ringer  solution  should  he  employed  as  the  local 
anesthetic  vehicle.  The  anesthetic  will  control  the  pain  that  is  due  to  the  actual 
incising  or  that  which  is  produced  by  sutures  and  ligatures.  However,  as  soon 
as  the  local  anesthetic  action  has  passed,  the  patient  may  feel  pain  from  trauma, 
incising,  curettement,  extraction,  etc.  Such  operations  may  cause  painful  deg- 
lutition, pain  during  coughing  or  on  movements  of  the  jaw.  Postoperative 
pain  can  be  controlled  in  many  instances  by  anesthetizing  the  tissues  for  an 
indefinite  period  with  a  weak  solution  of  quinin  and  urea  hydrochlorid, 
and  this  method  is  of  value  if  it  is  properly  used.  In  the  past,  however,  too 
much  has  been  expected  of  it,  and  as  a  result  some  operators  have  condemned 
its  use.  Some  writers  have  claimed  that  quinin  is  the  cause  of  postoperative 
pain  due  to  secondary  disturbances  which  it  causes;  but  research  work,  which 
has  been  carried  on  by  Hertzler  and  others,  has  proved  this  to  be  erroneous. 
Hertzler  states  that  quinin  and  urea  anesthesia  is  of  exceptional  value  if  the 
electric  knife  is  used,  or  the  tissue  is  to  be  cauterized,  from  the  fact  that  anes- 
thesia lasts  a  considerable  length  of  time,  and  the  large  cauterized  area  may  run 
a  complete  course  without  any  postoperative  pain  whatsoever. 

Quinin  and  ur(»a  hydrochlorid  may  be  used  many  times  for  blocking  at  a 
distance  from  the  field  of  operation,  if  the  anatomical  arrangement  is  such  that 
this  can  be  done,  and  such  blocking  will  be  found  advantageous  for  controlling 
postoperative  pain.  F'or  the  removal  of  new  growths,  such  as  an  epulis  or  cyst, 
procain  suprarenin  Ringer  solution  is  used  for  blocking,  in  order  to  eliminate 
the  pain  incident  to  the  operation,  while  in  many  instances  quinin  and  urea 
hydrochlorid  can  be  injected  in  contact  with  the  nerve  trunk  at  a  distant  point, 
and  maintain  anesthesia  of  the  part  for  a  considerable  time,  which  will  control 
postoperative  ])ain.  The  of)erator  should  not  lose  sight  of  the  fact  that  the  con- 
trol of  postoperative  ])ain  is  a  very  broad  and  important  subject,  and  that  each 
type  of  patient  as  well  as  the  operation  must  be  carefully  studied  and  worked 
out  in  a  concrete  manner. 

METHODS  AND  DRUGS  EMPLOYED  IN  THE  TREATMENT 
OF  POSTOPERATIVE  PAIN 

In  the  event  that  postoperative  pain  follows  block  anesthesia,  or  is  a  result 
of  the  operation  itself,  or  the  combination  of  both  factors,  it  is  the  operator's 
duty  to  combat  such  a  condition  to  give  his  patient  relief  and  rest.  Tf  post- 
operative pain  is  present,  it  may  be  the  result  of  any  one  of  the  factors  al- 
r(»a(ly  mentioned  on  page  828,  and  must  be  treated.  Some  operators  believe  that 
post  operative  pain  is  always  due  to  injecting  the  solution  into  or  near  the  nerve 
trunk\  hut  the  author  desires  to  emphasize  the  fact  that  such  is  not  the  case. 
It  is  true  some  irritation  may  follow  the  injecting  of  a  perfect  solution,  and 
some  patients  may  feel  a  little  son^ness,  even  if  the  best  technic  has  been  followed. 

The  treatment  of  postoperative  i)ain  consists  of  ascertaining  its  cause, 
if  possible,  and  the  use  of  the  following  methods  and  drugs  in  combating  it: 
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1.  Treatment  by  compress.  Usually  a  cold  compress  gives  greater  relief  than 
one  of  heat.    This  should  be  ai)plied  to  the  i)art  and  changed  fre<iuently. 

2.  After  the  extraction  of  an  infected  tooth,  or  the  surgical  removal  of 
a  tooth  complicated  with  a  granuloma,  curette  and  syringe  the  cavity  with  an 
efficient  antiseptic  solution. 

3.  If  the  anesthetic  solution  contains  a  too  high  percentage  of  the  vaso- 
constricting  agent,  which  j)roduces  profound  anemia  of  the  part  and  increases  the 
danger  of  infection,  employ  hot  packs. 

4.  By  the  use  of  a  local  obtundent  paste  or  compound  ai)plied  to  the 
cavity  or  s(H;ket.  It  may  be  applied  on  gauze  or  the  cavity  can  be  filled  with  it 
to  protect  the  exi)osed,  lacerated,  sensory  nerve  endings  from  the  oral  fluids, 
air,  etc. 

The  following  formula  is  an  excellent  one  for  relieving  pain  following  lacera- 
tion of  tissues  and  the  exposure  of  the  alveolar  process  after  extraction  or  the 
surgical  removal  of  teeth: 

(Author*B  formula) 

IJ     AnoHtho.sin  gr.  xxv 

Chlori'tono  gr.  xxv 

Menthol  i^r.  v 

Oil  of  wintorgrei'n  in  v 

White  VQsolino   (stcrilizt'd)  5i 

Misce. 
Hig. :     Kill   socket   or   bone   cavity   with   com- 

jxmnd ;  ajiply    with    syrinjro    an<l  larj^c    cnrviMl 
tnl)0. 

The  compound  whit'h  is  in  contact  with  the  alvcohir  process  or  bone  grad- 
ually melts,  and  the  anesthesin  exerts  a  prolonged  anesthetic  action;  the 
chlor(»tone  is  an  antiseptic  as  well  as  an  anesthetic,  ^lenthol  is  an  anesthetic, 
antisei)tic.  and  cooling  to  the  tissues.  The  wintergrcen  is  an  antiseptic,  stim- 
ulant and  anodyne  to  exposed  sensory  nerves.  The  vehicle  vaseline  gives  it 
body  and  keeps  the  drugs  from  being  too  rapi<lly  absorbed.  This  j)rei)aration 
may  be  left  in  the  socket,  as  it  is  al)sorl)ed  in  most  cases  in  forty-eight  hours, 
thus  achieving  its  therapeutic  effect,  and  also  keeps  the  debris  out  of  the 
wound.  No  pressure  need  be  exerted  upon  the  wound(»d  tissue,  as  is  the  case 
numy  times  when  gauze  packing  is  employed. 

This  comy)ouFid  gives  the  pati<»nt  almost  inuncdiate  relief  if  pain  is  due  to 
the  exposure  of  sensory  nerve  endings,  the  result  of  a  dciuuled  alveolar  socket, 
bone,  or  tissue  which  has  been  traumatized.  The  prolonged  anesthetic  effect 
will  give  the  patient  relief  for  liours  where  otherwise  there  might  be  considerable 
suffering.  This  compound  does  not  interfere  witli  tissue  repair  and  does  not 
exert  pressure,  so  it  is  uniu»cessary  to  remove  it. 

Another  compound  which  is  very  efficient  is  that  of  dentalone,  which  has 
the  following  formula  and  contains  30  per  cent  of  chloretone: 
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IJ     Oil  of  birch  minims     12 

Oil  of  cinnamon  '*          50 

Oil  of  cloves  ' '       30n 

Chloretono  ''        17") 

Afisco. 

Sijf. :  Apply  to  socket  or  oi)erative  j)art  on 
j^auzc.  In  moat  cases  the  dressing  shouM  \n 
changed  within  48  hours. 

Another  method  of  dressing:  a  socket  is  as  follows:  Pack  the  tooth  socket 
with  a  small  piece  of  iodoform  orauze  which  has  been  saturated  with  the  above 
compound.  Then  a  second  piece  of  iodoform  jrauze  is  saturated  with  diehlora- 
min-T,  5  per  cent,  and  placed  on  top  of  the  first  piece,  which  assists  in  pre- 
vent in<r  the  escape  of  the  first  compound  employed,  and  also  aids  materially 
in  preventinjr  the  inji^ress  of  saliva. 

Another  local  obtundent  which  is  employed  is  euroform  paste.  It  is  used 
in  the  same  manner  as  the  author's  fonnula  above  described.  Euroform  paste 
consists  of  the  followinjr: 

(Formula  by  Dr.  J.  P.  Buckley) 
I{      Oithoforni  3i 

Petronol  3  iiss 

White  petrol.'itinn  3  iiss 

Kiirophcii  3  iss 

Misce. 
Sij,M      Saturate  a  small  piece  of  plain  ^Jiuzc 
with  the  paste  an<l  j^ently  pack  into  the  painful 
socket.     Kemove   the    jxauze   at    the   end    of    24 
hdiirs   and    reapply,    if    neces-aiy. 

T).  Postoperative  pain  may  also  be  treated  by  the  use  of  some  local  anesthetic 
j>owder  such  as  the  followintr : 

Orthofonn  New.-  This  compound  is  a  local  anesthetic  which  resembles 
coeain  in  its  local  action,  but  is  not  so  toxic  nm\  does  not  penetrate  the  tissues 
on  account  of  its  insolubility.  It  is  somewhat  antise|)tic  and  practically  non- 
toxic in  the  usual  doses.  It  is  beneficial  for  the  relief  of  postoperative  pain 
when  applied  to  denuded  surfaces,  and  has  been  used  considerably  in  the  treat- 
ment of  aft(M'-pain  caused   from  th(»  extraction  of  teeth. 

(For  further  (iescri])tion.  see  orthofonn  **new''  pajre  244.) 

A  convenient  method  of  employ in«r  orthofonn  powder  is  to  place  it  in  the 
tooth  socket  or  wound,  and  protect  it  by  loosely  packinji:  cotton  over  it,  so  that 
it  will  not  be  washed  away  by  the  fluids  of  the  mouth.  This  method  of  appli- 
cation has  been  recomnu'uded  by  Dr.  llenahan. 

Anesthesin  and  Subcutin.— Both  of  these  compounds  are  synthetically  pre- 
pared and  are  nuMvly  modifications  of  orthoform.  They  are  of  value  when  ap- 
plied locally  in  powder  form  for  the  relief  of  pain  followinjr  rhinolo^ical  and 
larynj?:eal  infections.  They  are  aiso  valuable  for  sedative  topical  applications. 
They  can  be  applied  as  a  dustinjr  powder,  pun*  oi*  diluted,  or  in  the  form  of  an 
ointment.  (For  further  description  of  these  drujrs  and  their  uses,  see  pages 
220  and  251.) 
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6.  Dr.  L(»Roy  Miner,  of  Boston,  rpcommonds  the  application  of  jruaiacol- 
glyceriu  in  equal  parts.  This  eompoiind  is  very  valuable  in  the  prevention  ol* 
after-pain.  Gauze  is  saturated  and  loosely  paeked  into  the  soeket  or  wound. 
Guaiacol  is  both  antiseptic  and  germicidal. 

7.  By  dressini;:  the  wound  with  pure  proeain  powder  which  can  be  applied 
as  described  above  under  No.  5. 

8.  l^y  dressintr  th(»  wound  with  Tribel's  solution  which  is  as  follows: 

U     Chlorul  hydrate  3  iv 

Cainjdior  3  ii 

Proeain  3  i 

Misco. 
Sijy. :     Apply  to  wouii;!  \ipon  jjauzi'  which  has 
Ikm'ii  MaturatPtl. 

DRUGS  ADMINISTERED  INTERNALLY  TO  COMBAT  POSTOPERATIVE 

PAIN 

f).  St^veral  drujrs  can  be  employed  very  effectively  in  cases  in  which  they  are 
indicated  to  combat  postoperative*  pain  result injr  from  surj?ical  procedures. 

Bromural  (alpha-monobrom-isovaleryl-urea;  C,iH,iHoO.^Br).— This  is  a 
nerve  sedative  and  ranks  in  action  between  the  bromides  and  morphin,  and  it  is 
claimed  that  in  a  larf^e  dose  it  will  produce  sleep  without  markedly  af- 
fecting the  circulation  or  respiration.  It  is  also  contended  that  all  action  re- 
sulting: from  this  drujjf  will  cease  after  three  to  five  hours.  It  has  been  consid- 
ered of  value,  and  has  been  recommended  in  the  treatment  of  postoper- 
ative discomfort  and  pain,  but  bromural  does  not  have  the  power  to  elim- 
inate postoperative  i)ain  to  any  considerable  extent,  because  it  does  not  pro- 
duce such  intense  action  as  mor|)hin.  However,  it  is  a  nerve  sedative  and 
will  relieve  pain  if  it  is  not  severe  in  character.  As  a  nerve  sedative  it  is 
f?iven  in  r)-j^rain  tablets,  three  times  daily.  If  it  is  desired  to  produce  sleep  it 
should  be  administered  in  l()-<»:rain  doses,  preferably  at  bed  time,  and  may  be 
repeated  if  necessary,  in  three  or  four  hours.  Kollowinj?  an  oral  operation 
patients  may  be  j^nven  a  pr(»scription  for  broimiral  tablets,  with  instructions 
to  take  10  jrrains  immediately,  and  to  repeat  in  three  or  four  hours  if  they  ex- 
perience pain.  This  dru<r  is  dispensed  in  r)-<rrain  tablets  which  can  be  readily 
dissolved  in  hot  water  for  imnuuliate  elTcct.  Bromural  is  not  a  habit-forming 
dru^,  such  as  morphin,  and  it  can  be  readily  dispensed  by  the  dentist  witliout 
conforming?  to  the  Harrison  Act.  It  is  also  a  valuable  drujx  iJi  preparing  a 
hypersensitive  or  nervous  patient  for  an  oral  or  dental  operation. 

Validol. — Validol  is  known  chemically  as  methylvaleriate,  having?  a  chem- 
ical formula  of  (;iI,(TL(;iI./:'00.(\oHip.  It  is  the  menthyl  ester  of  valeric 
acid  with  .'iO  per  cent  of  free  menthol.  The  action  of  validol  is  that  of  a  nerve 
sedative  and  antispasmodic,  and  it  is  recommended  especially  for  nervous  and 
hysterical  individuals.  It  is  used  in  the  treatment  of  hysteria  and  other  neu- 
roses, especially  those  of  the  circulatory,  diffcstivcs  and  central  nervous  systems. 
It  has  been  lauded  in  the  prevention  and  treatment  of  seasickness.     It  can  be 
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used  with  gratifyinpr  results  as  a  prelimiuary  ajreut  to  eombat  fear  and  excite- 
ment, and  is  also  employed  with  very  p:ood  results  following  an  oral  operation, 
in  the  treatment  of  nervousness  or  slight  after-pain.  Validol  is  a  crystal, 
clear,  colorless  liquid,  of  the  consistency  of  glycerin,  having  a  mild  and 
pleasant  odor,  distinct  from  either  that  of  menthol  or  valerian,  and  a  re- 
freshing, cool  and  very  faintly  bitter  taste,  insoluble  in  water,  but  readily 
soluble  in  alcohol,  ether,  chloroform,  and  oils.  It  is  administered  by  adding 
seven  or  eight  minims  to  a  small  amount  of  w^ater,  or  a  more  efficient 
and  agreeable  method,  which  has  been  suggested  by  Dr.  C.  Edmund  Kells,  of 
New  Orleans,  is  to  place  seven  or  eight  minims  upon  a  block  of  sugar.  This  is 
a  very  convenient  way  of  administering  it,  inasmuch  as  it  is  insoluble  in  water 
and  is  very  ])lcasant  for  the  ])atient  to  take  in  this  way.  Validol  has  the  effect 
of  both  valerian  and  menthol. 

Camphorated  Validol. — This  is  a  preparation  of  10  per  cent  camphor  in 
validol,  and  has  the  combined  action  of  both  validol  and  camphor.  The  ac- 
tion of  validol  has  been  mentioned  above.  The  action  of  camphor  is  to 
stimulate  the  central  nervous  system,  especially  the  medullary  center,  and 
the  circulation.  Large  doses  of  camphor  improve  the  inilse  in  impending  car- 
diac collapse,  probably  by  cardiac  stimulation.  For  this  reason,  it  is  used  as 
a  circulatory  and  res])iratory  stimulant  in  case  of  collapse,  syncope,  heart  fail- 
ure, etc.  The  combining  of  these  two  drugs  makes  an  excellent  preparation, 
either  as  a  preliminary  or  postoperative  sedative,  and  antihysteric,  in  the 
treatment  of  ])ostoperative  complications  and  neuroses.  This  compound  is 
used  more  as  a  stimulant  in  the  treatment  of  syncope.  The  adult  dose  is  ten 
minims,  which  may  be  placed  upon  a  block  of  sugar  and  taken  internally. 

Bromides. — These  salts  are  freely  soluble  in  water,  salty  to  the  taste,  and 
slightly  irritating  to  the  mucous  membrane,  if  applied  in  the  pure  state.  The 
most  important  compounds  an*  potassium,  sodium  and  ammonium  bromides. 
These  compounds  form  colorless  or  white  crystals,  or  a  granular  i)owder,  and 
are  soluble  in  l.f)  parts  of  water.  These  salts  have  the  power  to  reduce  irri- 
tability of  the  centers  of  the  cerebrum  without  producing  a  state  of  anes- 
thesia. The  bromides  are  employed  in  any  condition  where  there  is  cerebral 
or  nervous  excitement,  such  as  postoperative  pain,  headache,  injury  to  the  brain, 
meningitis,  hysteria ;  also  in  epilepsy  and  other  convulsive  disorders.  These 
drugs  are  of  some  value  in  the  treatment  of  nervous  disturbances  and  post- 
o])erative  pain  following  an  oral  operation,  if  the  pain  is  not  too  severe  in 
character.  The  bromides  ])roduce  a  much  lighter  action  than  does  bromural 
or  morphin.  Therefore,  if  the  ])atient  is  suffering  considerable  pain  this  drug 
will  not  afford  much  relief.  Sodium  bromid  is  usually  selected,  because 
it  does  not  produce  as  nuich  irritation  as  the  ammonium  or  potassium  bromid. 
It  is  administered  in  dilute  acpieous  solutions,  and  the  dosage  is  15  grains, 
rei)eated  in  an  hour,  if  necessary. 

Chloral  Hydrate. — This  is  a  very  eflfieient  drug  in  the  treatment  of 
postoperative   i)ain  as  well   as   to   reduce   the   hypersensitiveness   of  the   pa- 
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Trional. — This  druj?  is  known  eheinieally  as  diethylsulphonemethylethyl- 
methane,  and  is  hypnotic.  In  ordinary  cases  it  produces  sleep  in  about  an 
hour  after  the  dru^  has  been  given.  It  is  used  mostly  as  a  hypnotic  in  in- 
somnia, but  is  of  little  use  when  the  insomnia  is  accompanied  by  pain.  Trional 
closely  resembles  suli)honal,  but  the  former  is  more  soluble  than  the  latter. 
The  averaj?e  dose  is  15  jrrains  and  is  usually  administered  in  the  form  of  a 
l)owder,  and  in  most  cases  is  <;iven  two  or  three  hours  before  retirin«:. 

Morphin. — ^Vforphin  is  employed  in  difficult  cases,  as  a  preliminary 
measure,  in  allayinjjf  fear  and  excitement,  also  in  some  difficult  cases  to  con- 
trol the  pain  result in<r  from  operative  procedures.  We  are  not  often  com- 
l)elled  to  use  mor])hiii.  but  there  are  cases  in  which  this  drujr  is  indicated  and 
can  be  used  to  a(lvantaj>:e.  It  is  a  habit-forminjr  druj^j;,  and  the  operator  must 
conform  to  the  Harrison  Act  when  ])rescril)in*>:  it.  lie  should  use  diu»  care  in 
prescribinjr  it  so  he  cannot  be  held  res|)onsible  for  starting;  the  patient  WMth 
the  morphin  habit.  Mor|)hin  is  the  alkaloid  of  opium  and  has  the  chemical 
formula  of  (\.H,„\().,ll.().  It  has  no  local  action  {ind  fortunately  the  druj^  is 
little  needed  in  dental  practice,  with  the  (exception  of  treat injr  i)atients  with 
postojXM-ative  ])h\\\  followiii*:  some  extensive  oral  o|)eration.  Morphin  has 
three  actions.  Jirst,  a  specific  centi'al  anal«resic  action :  second^  a  depressing 
action  on  the  entire  centi'al  nervous  system:  thinly  a  consti|)atintr  eft'cct  result- 
ing from  the  combincition  of  central  and  local  net  ions.  The  systemic  action  of 
morphin  is  greatly  dependent  upon  the  dose  used.  Tlu*  smallest  doses  which 
produce  therapeutic  effects  are  followed  by  the  relief  of  j)ain  ;  and  somewhat 
larg(*r  doses  may  ciiusc  definite  cerebral  (l(»j)ression,  leading  to  more  or  less  pro- 
found and  |)r()longcd  sltM'p.  This  drug  is  em|)loyed  chiefly  as  an  analgesic  in 
conditions  of  severe  acnte  pain,  in  surgical  conditions,  in  which  the  alleviation 
of  j)ain  may  obscnre  the  conrse  of  the  disease  and  lead  to  the  unwarranted 
])ostponement  of  an  operation,  morphin  should  not  be  used,  or  only  in  very 
small  doses,  and  with  circnms])ection.  It  should  not  be  employ^Ml  when  any 
satisfactory  relief  can  be  obtained  by  the  ns(»  of  otiier  drugs.  The  dosage  of 
this  drug  is  as  follows:  ',;  to  Vj  grain,  or  in  combination  with  scopolamin  Vir,(j 
of  a  grain.  The  combination  of  tliese  two  drugs  is  very  useful  as  a  ])reliminary 
measure  and  may  be  administered  liypodermatically  tliirty  minutes  before  the 
oj)erati(m. 

Gteneral  Considerations.  Morpliin  and  scoj)()lamin  may  be  used  not  only 
for  deep  nerve  block  injections  in  highly  nervous  individuals  for  the  treatment 
of  tic  douloureux,  but  they  are  of  exceptional  value  prior  to  the  time  of  ad- 
ministering a  general  anesthetic.  The  above  named  sedative  and  hypnotic 
drugs,  when  properly  administered  in  thera])eutic  doses,  are  of  great  value  to 
the  operator  in  allaying  j)ostoperative  |)ain  wliich  is  certain  to  accom])any  some 
of  his  operations,  and  will  carry  the  ])atient  over  a  number  of  painful  hours 
following  an  oj)eration,  into  ])(»rfect  rest  and  comfort.  It  is  not  necessary  in 
all  cases  following  (lee|)  block  injections  to  administer  any  of  the  .sedatives  or 
hyiHiotics  mentioned,  but  tli(\v  ai*e  needed    many  times  for  certain  individuals 
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in  the  course  of  pruetiee,  and  their  emph)yinent  is  very  much  appreciated  by 
the  patient.  The  important  links  in  the  jrreat  ehain  known  as  anoci-association 
are  as  foHows: 

1.  Proper  j)reoj)erative  environment. 

2.  Preoperative  administration  of  an  anodyne  or  hypnotic. 

3.  Bloek  anestliesia  and  general  anestliesia. 

4.  Most  earefnl  handling?  of  the  tissu(»s  during  the  operation. 

5.  The  postoperative  administration  of  anodynes  or  hypnotics  to  relieve 
and  combat  postoj)erative  j)ain. 

BROKEN  NEEDLES 

It  is  true,  the  best  of  operators  will  meet  with  accidents  occasionally, 
but  if  i)hitino-iridium  needles  are  employed  and  due  care  is  taken  while  mak- 
ing a  deep  injection,  so  as  not  to  insert  the  needle  up  to  or  close  to  the  hub, 
little  or  no  difiiculty  will  be  experienced.  The  operator  should  carefully  se- 
lect his  needles  and  see  that  they  are  of  the  correct  diameter  and  length,  and 
then  use  them  properly,  which  will  usually  save  him  considerable  time  and 
annoyance  in  removing  a  fragment  which  has  been  broken  in  the  tissues. 
The  use  of  needles  tor  the  deep  bh)ck  method  is  (iuite  ditferent  from  using 
short  n<'edles  for  peridental,  submucous  and  subperiosteal  methods  as  practiced 
in  the  past.  With  these  latter  named  nuMhods,  should  a  needle  be  broken, 
its  location  is  su])erficial  and  in  such  a  ])osition  that  in  most  instances  the 
broken  fragmcMit  can  be  easily  removed.  On  the  othtT  hand,  if  a  deep  injection 
is  being  made  and  the  lUM'dle  should  break,  the  end  of  the  needle  may  be 
covered  by  soft  tissu<'  wliich  conceals  it  from  view,  making  it  extremely  diffi- 
cult to  locate. 

The  breaking  of  needles  has  been  (piite  a  common  occurrence  while  mak- 
ing the  following  injections,  and  they  are  named  in  the  order  of  their  fre- 
(iuency: 

1.  Inferior  dentolingual  injection. 

2.  Posterior  superior  dental  injection. 

I{.  lUocking  the  second  division  of  the  fifth  nerve  by  the  intraoral  method. 
4.  Long  buccal  injection. 

A  needle  may  break  while  making  other  deep  block  injections,  but  not 
as  frecpuMitly  as  in  making  the  above  named  injections,  for  the  reason  that 
the  location  does  not  place  the  needle  und(»r  any  severe  lateral  strain.  The 
breaking  of  a  needle  in  most  cases  is  due  to  unfamiliarity  with  the  technic, 
and  causing  severe  strain  upon  the  needle.  The  writer  does  not  wish  to 
leave  the  imj)ression  that  needles  never  break  in  the  hands  of  those  who  are 
skilled  in  the  technic,  for  such  is  not  the  case.  The  best  operators  break  nee- 
dles oi'casionally,  but  the  constant  breaking  of  them  in  the  tissues  is  wholly 
uncalled  for  and  can  be  greatly  reduced  by  t<'chnieal  skill. 
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There  is  no  question  but  that  a  platino-iridium  needle  is  by  far  the  safest 
one  to  use,  and  is  the  cheapest  in  the  end,  as  it  will  not  rust,  may  be  sterilized 
in  the  flame,  and  can  be  used  repeatedly.  The  author  does  not  recommend 
the  use  of  steel  needles,  but  if  the  operator  insists  on  their  use,  he  should 
discard  them  after  using  only  a  few  times,  as  after  they  are  used  and  sub- 
jected to  the  antiseptic  solution  or  boiling,  they  rust  very  quickly,  w^hich 
greatly  weakens  them,  causing  them  to  break  easily  when  strain  is  placed 
upon  them.  A  very  fine  steel  needle  is  certainly  dangerous  after  it  has  been 
in  use  for  several  weeks,  as  its  strength  is  greatly  reduced  by  rust  which  ac- 
cumulates in  its  lumen.  Most  needles  break  at  the  joint,  which  is  the  weakest 
point.  A  needle  guard  such  as  illustrated  in  Fig.  186  not  only  strengthens  the 
needle  at  the  soldered  joint,  but  in  addition,  prevents  the  needle  from  being 
inserted  to  the  hub.  Burimj  a  deep  block  injection  the  needle  should  never  he 
inserted  into  the  tissues  to  the  huh.     (See  Fig.  398.) 

Wliile  inserting  the  needle  into  the  tissue  of  a  hypersensitive  or  nervous  pa- 
tient, the  operator  should  always  be  on  his  guard  and  prevent  the  patient  from 
moving  the  head  quickly  wliieh  may  result  in  an  accident.  Far  more  needles 
have  been  broken  in  making  the  inferior  dentolingual  injection  than  any  other. 
Should  such  an  accident  occur,  the  operator  sliould  not  palpate  the  soft  tissues  in 
the  region  of  tlie  needle,  as  tliis  will  force  the  needle  deeper  into  the  tissue. 
Tlie  broken  fragment  sliould  always  be  removed,  and  the  patient  should  never 
be  dismissed  with  a  needle  embedded  in  the  tissue. 

TECHNIC  FOR  REMOVING  BROKEN  NEEDLES 

Before  removing  a  broken  fragment  from  the  tissues,  the  parts  should 
be  thoroughly  anesthetized,  which  may  recjuire  a  second  block  injection  into 
the  region.  When  the  needle  is  broken  beneath  the  surface  of  the  tissue,  if 
possible,  locate  the  point  of  insertion,  which  is  usually  visible.  If  this  can  be 
located,  a  small  perpendicular  incision  is  made  through  the  point  of  j)uncture, 
and  the  needle  felt  with  the  lancet.  If  possible,  expose  the  end  of  the  needle, 
after  which  the  broken  fragni(»nt  may  be  grasped  with  a  small  pair  of  artery 
forceps,  using  great  care  not  to  force  the  needle  further  into  the  tissue.  If  the 
end  of  the  broken  fragment  cannot  be  located,  it  is  always  advisable  to  make  an 
x-ray  plate  but  before  doing  this,  insert  a  second  needle  as  near  the  broken  frag- 
ment as  possible,  and  leave  it  in  position  while  the  x-ray  is  being  taken.  The 
comparison  of  the  broken  fragment  with  the  needle  which  has  been  inserted  will 
in  most  cases  be  an  excellent  guide  to  show  how  and  where  to  make  the  incision. 
(See  teehnic  below.) 

A  magnet,  such  as  is  used  by  oi)hthalniol()gists  for  removing  steel  from 
the  eye,  may  also  be  of  value  if  the  broken  needle  is  steel.  Such  a  magnet  is 
equipped  with  a  pointed  extension  which  can  be  inserted  into  the  mouth  at  the 
point  where  the  incision  is  made,  and  when  the  tij)  of  the  extension  comes  in  con- 
tact with  the  ncM'dle  it  will  in  most  cases  withdraw  it  from  the  tissue.  However, 
the  magnet  method  has  its  limitations,  as  the  needle  may  be  located  in  certain 
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fmrtH  (if  tlw  inoutti  wliirh  iiiHkrs  it  iinjiOHsibh'  to  hrinjr  the  instrument  in  the 
r«*j^iofi  of  the  iiH'isi(»n.  and  shonhl  tissue  s<»f)arate  the  end  of  the  magnet  from 
Ww  nerdle,  it  will  liave  no  efTeet.  Broken  needles  that  are  left  in  the  tis- 
sue for  a  <'onsid«TabIe  IfMijrtli  of  tinn*  have  a  t(*nd<Miey  to  ehan^e  their  loea- 


I'tK    ^(^'    ■    X-ray    ot    rinht   huMT   jaw   <hi)\viiig  hrokfii   iuimIU    tnolial    to  a-ccr^Jing   rair.u*   in    rrsion    of 
infrtior   »l«iital    liuKual    m-rviN.      Notr    tlu-    inferior    iH)>ition    i.t    l>rt>kfn    ira»:nuTJT    to    st-cnd    nc<-dlr.       Lateral 


tion.  lM)r  instance,  a  neetUe  whieh  lias  been  broken  in  attemptini;  to  make 
an  inferior  (l('ntolin«rual  injection,  its  point  is  located  distally.  while  the  broken 
end  is  toward  the  surface,  and  the  nu)vement  of  the  patient's  jaws  will  have 
a  tendency  to  move  the  needle  l)aekward  because  of  the  pointet!  end. 


Vm>  S(*H. — X'tay  of  rijiht  lower  jaw  showing  brnk#n  needle  medul  in  jisccnclittfc  r;ainij&  in  rcKiixn  of 
inferior  UrnUf  linKual  nervrs.  Note  the  Intern!  vrisition  «f  hrokeii  fragmeiil'  to  second  necillc*.  F,)tim9urc 
ni»dc  from  »bovc  iIowDward.     (Sec  Pik.  567,  i 

exJcrisifin  liub  uKPtl  far  toiisilltH'lomy  i  sec  V[)x.  208)  in  tht^  tissues  as  near  thp 
linikc'ii  rnijjiiiedt  as  possible,  heinjr  ea refill  not  to  foree  tlie  broken  jieedle 
fiuihcr  tnlH  ihf*  ! issues.    Two  x-vay  pltttfs  sliuulii  be  made,     Tlie  firs!  exposure 
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U  from  a  lat^-ral  \tfrn\Uoti  »*-f-  Fiif.  5^7  whl'-:.  v\[[  -ho^  rh'*  •Tip^rior  inf#*rior 
r^-Iafion  of  hr*»k^fi  fr{Jifrn*-nt  to  ^f'^'fyiitl  rif^»i:-.  Th'=-  -^♦•or.'i  ^-xTH.^Tr*^  U  made 
from  H\th\^'  'iouTiv.anJ  whw-h  ^how-*  th*-  rri**«i;''Ia*'-ra:  r>« ■-**:• -on  ^^•*  F'i^.  56j*»). 
fiy  fh'*  ai'I  of  rhf*s^-  two  x-ray  plar*-s  rh*^-  op*-ra**.r  "ar.  -;i^:Iy  I'."'a**='  rh»=-  p*'.*^  it  ion 
of  rh*'  hrok'-n  ri»*^<lle.  An  inri:^ion  i>  raa^i'-  al'tri'^  "h-*  '^••on«i  rier«lle  to  the 
prop'T  fl«'jith  aii'I  rh»'ji  Into  th«*  p'srion  of  Firok^n  r.'— •ii«»  in  a^'^-f-r^Ian'-e  t»»  x-ray 
i\uf\\uf£^,  aff«r  uhirh  rh*-  frajfni*'nr  '\^  Tf'Uv*\*-A  wi'h  ar'rr"  f-p'efri.  This 
rn«-Miorl  r-;jn  ;,Uo  h»-  iiM-*l  for  ior-atinif  atnl  r*'m"vii.t;  for-i'jrn  r.o-iir-.  fn»rn  other 
part'*  of  ill*-  ho<Iy. 

HEMATOMA 

Definition.- -A  h^-rnatonia  is  a  tumor  rontainini:  Moo«l,  or  it  riiii  l»e  •h-tint»il 
in  th*r  si'Uy>i'  of  Mock  an^*sthfsia  as  that  of  a  «-inMnn'*«'rib»'«i  ar»*a  of  ti>>u»*  con- 
taininj?  #'XtravaNated  hlofKl. 

This  is  a  r'on<Iition  whirh  ori'urs  orM'a>ionaIly  fullowiiiir  *l**»-f>  hlo^k  in- 
jc^'tioris.   ('-s\}(*(*\ii\\y   th«'    fiost^'rior   su[M'rior   <l»'iital    iiij»M'tion    ami    th»*    infraor- 

liital  inj'-r'tion.     A  hfniatoina  is  pnMlu<M»il  hy  iiis»-rlinir  th»*  ii li**  int»»  a  small 

hlood  vf-ssi'I  and  usually  occurs  when  th**  nccMlIe  i*^  forcj-il.  hy  iuMrrtintr  it  into 
a  foramen.  It  is  difficult  to  insert  the  n<»cdlf  into  a  win  or  art»*ry  when  the 
structures  are  surrounded  by  loose  <'(»nn«'ctivc  ti>^ut\  and  a  needle  with  a 
short  hevel  is  emph)yed,  as  there  is  a  tendeiu-y  for  the  Idootl  ves'^el  to  escape 
the  end  of  the  needle.  However,  when  the  needle  is  inserted  into  the  f*>ranien 
it  is  a  different  i)roj)r)sition  liecause  here  the  blood  vesseN  are  bounil  to  the 
periosteum  by  connective  tissue  and  can  not  escape  the  needle  point. 

Another  common  cause  of  producinjr  a  hematoma  is  from  the  use  of  a 
curved  needle,  as  witii  a  n<*edl(»  of  tliis  character  it  is  impossible  for  the 
operator  to  know  tiie  exact  location  of  the  point. 

SymptomB  and  Treatment  of  Hematoma.— If  a  small  vein  or  artery  is 
punctured  by  advancinpf  the  needle  into  the  tissue,  a  very  rapid  extravasa- 
tion (d*  blood  will  take  j)lace  in  the  loose  connective  tissue  surroundiuir  the 
l)loo<l  vessel,  and  the  amount  and  rapidity  of  the  swellin*;  are  depend(Mit  upon 
the  loitation  of  the  h(»matoma.  The  skin  and  other  tissues  whi<di  cover  the 
sup(M-ior  nmxillary  bone  in  this  rejrion  will  pn;trude  considerably,  and  such 
a  condition  nuiny  times  has  frijrhtened  the  patient  as  well  as  the  operator. 

No  e()m|)lications  are  likely  to  ensue*,  j)r()vi(l(»d  tin*  operator  has  employed 
a  sterib'  syrinj^e,  needle  and  solution.  Tlu*  extravasated  ])lood  is  enclosed 
within  the  tissue  and  can  not  esca])e  u|)()n  the  surface.  The  jrreatest  iliffi- 
culty  the  operator  meets  is  that  it  is  very  hard  for  him  to  explain  to  his 
patient  just  how  this  condition  was  caused.  It  is  the  best  policy  to  explain  to 
the  j)atient  that  an  extravasation  of  blood  occurred  at  th(»  point  of  injection, 
and  that  there  is  no  cause  for  alarm,  as  the  swellinjx  will  disii])pear  in  a  few 
days.  In  nu)si  cases  the  skin  will  assume  a  darkened  or  a  cyanosed  condition, 
the  I'xtent  of  which  dep<Mids  upon  the  amount  of  extravasated  blood  and  the 
dej)th  it  is  located  from  the  skin  siu'face.     The  discoloration  of  the  skin  is  due 
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to  the  breakino:  down  of  the  erythroeytes  with  the  liberation  of  iron.  In  most 
eases  the  patient  does  not  experienec  pain,  but  if  such  should  be  the  case  ad- 
minister bromural,  aspirin  or  pyramidon,  and  apply  eold  packs  to  the  part; 
massaging  and  electrical  treatm(»nt  may  also  be  emj)loyed  for  stimulating  ab- 
sorption. The  extravasated  blood  wnll  be  absorbed  slowly  and  the  swelling  w'\]\ 
disappear  in  most  cases  in  three  or  four  days.  Should  the  o])crator  encounter 
one  of  these  cases,  he  should  assure  his  patient  that  no  serious  complications 
will  result,  as  otherwise  considerable  worry  and  anxiety  may  be  caused. 


CHAPTER  XXXVI 

SYNCOPE.  SHOCK  AND  COLLAPSE 

SlicM'k  is  a  condition  of  j»^en(»ral  depression  always  acconipaiiied  by  a 
fall  in  blood  ])ressur('  which  is  caused  by  exhaustion  of  the  vasomotor  center. 
This  fall  in  blood  pressure  is  observed  at  the  onset  of  shock  and  is  the  key  in 
determining  th<'  dcfrree  of  dej)ression.  The  accompaniments  are  a  rapid, 
feeble  pidse  and  shallow  respiration  while  the  patient  is  in  shock.  The 
above  symptoms  are  rapidly  followed  by  pronounced  lesseninji:  of  all 
cutaneous  reflexes,  cold,  clammy  skin,  and  the  j)atient  in  most  cases  com- 
plains of  bein^  cold,  due  to  a  rapid  lowerinj?  of  body  temperature.  A  ccdd 
perspiration  rapidly  appears,  especially  on  the  forehead  and  hands.  The 
patient  is  in  a  very  cpiiet  state  of  mind,  seldom  restless,  on  account  of  the 
extrenu*  depression.  lie  nuiy  be  conscious  or  just  bordering  up<»n  a  semi- 
conscious state  or  wholly  unconscious.  When  a  j)atient  is  in  a  state  of  shock 
he  usually  experiences  no  discomfort  or  pain;  he  wishes  to  remain  (luiet  on 
account  of  his  extreme  weakness.  The  j)ulse  in  most  cases  is  soft  and  irre«r- 
ular,  th(»  pupils  dilated,  eyes  dull  and  expressionless,  and  at  the  onset  the 
respiration  nniy  be  sijrhiufr,  but  later  followed  by  shallow  and  feeble  re.spira- 
tory  movements. 

Two  varieties  of  shock  are  described  l)y  Moullin:  Firsf,  one  which 
is  characterized  by  extreme  <le])ression,  and  the  srcond,  which  is  very  much 
more  rare,  is  accom|)ani<'d  by  excitement.  In  th(»  ordinary  form  of  shock  caused 
by  extrenu*  (le|)ression  the  patient  wishes  to  remain  as  (piiet  as  j)ossil)l(».  He  will 
lie  with  his  eyelids  half  oj)en:  he  is  conscious  and  will  answer  <|uestions  in 
most  cas<\s.  As  there  is  more  or  less  im])airment  of  spe(*ch.  th(»  patient  speaks 
slowly  and  softly  and  seems  to  pay  no  attcMition  to  his  siuToundintrs.  Consid- 
<'rable  muscular  relaxation  is  prestMit,  an<l  wIkmi  an  arm  is  raised,  it  will  drop 
lifelessly,  offering  no  nniscular  resistance.  The  patient  loses  his  normal  ex- 
j)ression  and  instead  a  jrhastly  one  is  ])res(»nt.  He  is  extrem(»ly  pah»  and  anemic. 
The  j)idse  is  increased  in  rn^iuency,  usmdly  irn»^ular,  and  soft  in  character. 
A  wide  variation  in  puls(»  pressure  seems  to  exist  ;  that  is,  when  the  pulse  is 
taken  it  seems  as  though  the  artery  entirely  collapses  with  each  !)eat  of  the 
heart.  If  there  ho  a  mark(»d  (b^jrnv  of  shock,  the  sphincter  ani  is  usually  re- 
laxed. If  the  patient  is  not  in  seven*  shock,  he  is  capable?  of  interpretinp:  the 
sense  of  ])ain.  Howev(»r,  if  the  shock  is  j)r()nonnced,  he  is  entirely  oblivious 
of  any  pain  that  mijrht  Im»  inflict<»d  durinj^  any  nu)vement,  as  in  the  ease  of  an 
accident  or  operation. 

Shock  vari(»s  in  d(»pth,  and  its  intensity  nuiy  be  of  a  light  form,  such  as 
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fainting,  which  rapidly  passes  away,  or  may  be  of  an  intense  character,  which 
will  grradnally  terminate  in  death,  or  it  may  prove  instantaneously  fatal. 

The  second  form  of  shock,  which  is  rather  rare,  is  characterized  by  ex- 
citement, and  in  most  cases  is  marked  by  a  very  gradual  onset.  The  pulse  in 
this  form  of  shock  is  very  rapid,  thready  and  weak.  The  patient  becomes  ex- 
cited and  talks  incoherently;  he  tosses  about  in  bed,  throwing  his  arms  and 
legs  in  all  directions  regardless  of  pain  from  which  he  is  suffering.  In 
most  instances  this  condition  is  rapidly  followed  by  an  extreme  fall  in  blood 
pressure,  collaj)se  and  death.  (See  Chapter  XIll;  Indications  and  Contra- 
indications and  Precautions  Necessary  While  Operating  under  Hlock  Anes- 
thesia.) 

Causes  of  Syncope,  Collapse  ajid  Shock. — The  general  depression  which 
prevails  in  sync()|)e,  shock  and  collapse  is  due  to  an  overstimulation  of  the 
afferent  ncrv(\s  and  nerve  centers,  rapidly  accom])anied  by  a  fall  in  blood  pres- 
sure. The  degree  of  shock  is  dependent  upon  the  amount  and  intensity  of  the 
afferent  stimulation  aiul  the  tall  in  blood  ])ressure.  Syncope  and  shock  can  be  in- 
duced in  a  number  of  diffen^nt  ways,  but  here  we  will  discuss  the  most  important, 
which  ar(\  first,  surgical  manipulation;  second,  psychic  disturbances,  and  third, 
shock  due  to  an  anesthetic  or  other  agent. 

Syncope  and  Shock  Caused  by  Surgical  Procedures. — p]very  precaution 
should  be  eni])Ioyed  by  the  oral  surgeon  or  dentist  to  avoid  shock  during  a 
surgical  operation.  The  traumatization  or  laceration  of  tissue  which  has  not 
been  properly  anesthetized  either  by  a  local  anesthetic  or  by  anesthetizing  the 
patient,  may  ])r()(hu'e  shock.  Crile  in  his  e])och-making  classical  researches  has 
proved  to  the  surgical  world  that  the  anesthetization  of  the  patient  merely  by  a 
general  anesthetic  does  not  by  any  means  place  him  in  h  state  which  renders 
him  immune  to  surgical  shock  produced  by  an  operation,  but  in  order  to  avoid 
shock  it  is  ncH'essary  to  employ  the  block  method  in  conjunction  with  general  anes- 
thesia. The  nerves  supplying  the  parts  are  blocked  with  a  local  anesthetic 
which  i)revents  the  affercMit  sensory  impulses  from  reaching  the  brain.  When 
a  local  anesthetic  is  enij)loye(l  to  block  the  operative  field  and  is  used  in  con- 
junction with  a  general  anesthetic,  combined  with  the  proper  preoperative  and 
l)ostoi)erative  methods,  th(»  coiulition  is  known  as  anoci-association.  It  is  more 
difficult  to  carry  out  the  prin<*iples  of  anoci-as.sociation,  as  laid  down  by  Crile, 
in  the  practice  of  oral  surgery  and  dentistry  than  in  general  surgery,  inasmuch 
as  the  operative  fi(*l<l  and  structures  involved  in  general  surgery  are  different 
from  those  involved  in  oral  surgery.  Nevertheless,  an  oral  surgeon  can  apply 
th(»  principles  of  anociassociation  to  a  considerable  degree.  In  order  to  make  the 
chain  coinph»te  by  this  method,  it  is  essential  that  a  general  anesthetic  be  em- 
ployed to  eliminate  the  psychic  effect  produced  upon  the  patient  during  the 
operation.  A  local  anesthetic  eliminates  physical  and  not  psychic  pain,  whereas 
a  general  anesthetic  eliminates  both.  According  to  Crile,  however,  a  general 
anesth<*tic  does  not  prevent  the  afferent  traumatic  sensory  impulses  arising  at 
the  site  of  operation  from  traveling  ovtT  the  afferent  nerves  and  registering  detri- 
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mental  effects  upon  the  brain  of  the  patient.  (See  Fig. 
the  latter  detrimental  factor,  block  anesthesia  is  emplo; 
for  the  oral  surgeon  to  administer  a  general  anestheti 
local  anesthetic  except  in  severe  cases,  for  the  tissues  oj 
surgeon  differ  in  character  from  those  in  the  field  of  tl 
manipulation  of  the  structures  in  the  oral  cavity  does 
turbance  to  the  nervous  system  during  an  operation  i 
such  as  appendicitis,  the  removal  of  tumors,  gallston* 
The  blocking  of  the  sensory  nerves  supplying  the  ope 
surgeon  is,  in  most  cases,  sufficient,  if  the  operator  has 
of  his  patient. 

Let  us  take,  for  example,  the  removal  of  a  badl^ 
The  operator  should  by  no  means  begin  his  operation  1 
plete,  and  during  the  surgical  removal  of  the  tooth,  deli< 
be  practiced  at  all  times.  The  chiseling  or  burring  of 
incising  and  manipulating  of  the  tissues  should  always 
most  delicate  manner.  Syncope  and  shock  are  in  man 
prolonged  operation,  which  results  not  only  from  a 
the  patient  is  conscious,  but  from  a  general  anesthetic 
area  has  been  blocked  and  the  patient  is  subjected  to  a 
mouth  opened  and  packed  with  gauze  for  a  consider? 
manipulation  of  tissue,  the  chiseling  of  bone,  or  other  { 
necessary,  may  have  a  detrimental  effect  which  may  re 
lapse.  The  operator  should  handle  the  tissues  carefuU 
delicate  performance  of  the  technic  is  essential  and  t 
never  he  sacrificed  for  speed,'  These  are  steps  in  su 
never  he  forgotten. 

Keen  states  that  a  newborn  babe  can  be  operated 
lip  without  an  anesthetic,  and  such  an  operation  is  no 
the  only  risk  being  hemorrhage.  After  the  child  is  one 
cal  connections  of  the  nervous  system  have  been  we 
such  an  operation  cannot  be  performed  upon  the  infa 
baby,  as  it  is  even  more  susceptible  to  shock  than  the  a 
in  good  health  has  the  greatest  resistance  to  shock,  while 
age,  possessing  a  senile  heart  with  arteriosclerosis,  ace- 
pressure,  is  in  many  cases  susceptible  to  syncope  and 
that  ^^A  man  is  as  old  as  his  arteries,''  is  applicable  he 
per  se  of  the  patient  that  increases  the  risk  with  an 
age  and  condition  of  the  circulatory  system.  An  ind: 
age  ma}'  possess  a  circulatory  system  found  in  a  patie; 
tient  of  this  character  would  not  withstand  an  anesth 
than  one  of  advanced  years.  The  vital  powers  of  an 
highest  during  the  morning  hours,  and  this  is  the  princ 
are  operated  upon  in  the  early  morning. 
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The  vocation  of  the  patient  plays  an  important  role  in  the  production  of 
shock.  It  is  known  that  a  professional  or  business  man  is  far  more  susceptible 
to  anesthesia,  depression,  syncope  and  shock  than  the  laborer,  such  as  the 
mechanic,  farmer,  motorman,  policeman,  etc.  Athletes,  as  a  rule,  do  not  stand 
shock  well.  Patients  who  are  anemic  and  cachectic  stand  surgical  operations 
verj^  poorly. 

SYNCOPE  AND  COLLAPSE  CAUSED  FROM  PSYCHIC  SHOCK 

Psychic  shock  is  produced  by  abnormal  impressions  that  are  transmitted 
to  the  brain  centers,  bringing  about  a  state  of  syncope.  A  local  anesthetic 
eliminates  physical  pain,  but  it  does  not  eliminate  pyschic  impressions.  There- 
fore, the  operator  should  be  on  his  guard  at  all  times,  using  diplomacy  and 
tact,  always  obtaining  the  confidence  of  the  patient  before  making  the  in- 
jection or  before  beginning  to  operate.  Syncope  or  shock  produced  by 
psychic  disturbances  is  caused  by  nervous  impulses  originating  in  the  higher 
specialized  centers  of  the  cerebrum  and  exerting  a  detrimental  action  upon 
the  highly  specialized  centers  situated  in  the  medulla.  In  a  highly  nervous 
individual,  an  operation  performed  under  block  anesthesia  is  not  always  free 
from  pain;  that  is,  the  patient  may  be  free  from  physical  pain  and  suffer 
mental  strain  which  may  be  more  detrimental  than  the  actual  pain  itself.  The 
location  of  the  operation  wliich  is  to  be  performed  under  a  local  anesthetic  is 
of  great  importance,  inasmuch  as  the  condition  of  the  patient  during  opera- 
tion must  always  be  considered.  For  example,  an  operation  upon  the  mastoid, 
a  brain  operation,  the  removal  of  a  tumor  from  the  oral  cavity,  or  the  re- 
section of  the  superior  maxillary  bone,  etc.,  under  local  anesthesia  may  prove 
detrimental  to  the  i)atient,  as  he  is  conscious  during  the  operation  and  the 
efTect  upon  him  may  be  very  depressing.  Extremely  nervous  patients  readily 
show  more  depression  than  those  who  are  not  nervous,  and  it  is  in  dealing  with 
these  patients  that  the  oi)erator  must  practice  diplomacy  and  tact.  The 
operator's  assistants  should  be  trained  to  instill  confidence  in  the  patient,  and 
the  conversation  between  the  operator  and  assistant  should  be  encouraging  and 
assuring.  A  display  of  surgical  instruments,  hypodermic  syringes  and  needles, 
should  not  be  permitted,  and  the  personnel  in  the  operating  room  should  be 
such  as  to  instill  confidence.  (See  Chapter  XXII,  The  Patient.)  The  operator 
should  remember  that  the  patient  is  conscious  and  aware  of  everything  that  is 
being  done,  and  any  false  move  or  hesitancy  on  the  part  of  operator  will  be 
readily  noticiMl  by  the  ])atient;  this  is  bound  to  register  very  detrimental  effects. 
During  the  ojieration  the  oj)erator  should  talk  to  his  patient  and  assure  him  how 
nicely  the  operation  is  progn»ssing. 

Shock  Caused  by  the  Administration  of  a  Local  or  Gteneral  Anesthetic. — 
Shock  j)roduced  by  an  anesthetic  is  dependent  upon  several  factors,  but  here 
we  will  only  mention  the  most  important.  First,  by  the  administration  of  an 
overdose  ot*  the  anesthetic  agent;  sfcond,  from  susceptibility  of  the  patient; 
third,  from  the  toxicity  of  the  g(»neral  or  local  anesthetic  employed ;  fmirth,  by 
restricted  respiration ;  fifth,  idiosyncrasy. 
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Shock  produced  by  an  overdose  of  a  local  or  j?eneral  anesthetic  varices 
with  the  kind  of  anesthetic  employed,  with  the  individual  and  with  the  method 
of  administration.  All  aecondarif  symptoms  which  follow  the  administration 
of  cither  a  local  or  (jeneral  anesthetic  are  not  dependent  upon  the  amount  of 
the  local  anesthetic  injected  or  the  amount  of  (jeneral  anesthetic  administered, 
hut  the  toxicity  and  symptoms  which  they  produce  are  dependent  upon  the 
rapidity  of  absorption,  the  susceptibility  of  the  individual,  the  rapidity  with 
which  they  are  injected  or  administered  and  the  yeneral  physical  condition  of 
the  patient.  What  may  be  a  toxic  dose  of  a  local  or  yeneral  anesthetic  for  one 
individual  may  not  be  for  another,  for  all  factors  must  be  considered.  Each 
factor  should  be  weiahed  separately,  and  a  definite  conclusion  reached  con- 
cerniny  the  amount  to  inject,  and  that  amount  should  be  based  upon  the 
physical  condition  of  the  patient.  This  also  applies  to  other  anesthetics,  surh 
as  nitrous  oxid-oxyyen,  ether,  and  chloroform.  The  question  then  resolves 
itself  into  concrete  form,  namely,  that  there  is  no  so-called  maximum  dosage 
of  either  a  local  or  yeneral  anesthetic  which  will  apply  to  all  individuals,  but 
the  maximum  dosaye  for  each  individual  case  must  be  ascertained  for  that 
particular  patient.  Tii(»  reader  is  urjred  to  refer  to  pa^e  271  for  suprarenin 
toxicity;  to  pajfcs  227  and  28;i  for  cocain  toxicity;  to  paf?es  241  and  283  f<»r 
procain  toxicity;  to  page  281  for  toxicity  de])endent  upon  five  factors. 

METHODS  EMPLOYED  TO  AVOID  SYNCOPE,  SHOCK  AND  COLLAPSE 

Physical  Examination. — Before  the  inj(»cti(m  of  a  local  anesthetic  solution, 
or  the  administration  of  a  general  anesthetic,  it  is  always  jfood  practice  to  jrive 
the  patient  a  piiysical  examination.  Many  times  a  mere  observation  of  the  pa- 
tient does  not  reveal  pathological  comj)lications,  and  with  thes<»  patients,  if 
a  local  anesthetic  is  injected  or  a  f^(»n<'ral  anesthetic  is  ji:iven,  trouble  is  liable 
to  ensue.  The  writer  does  not  wish  to  leave  the  impression  that  it  is  always 
essential  to  jrive  a  patient  a  thoroujifh  physical  examination  for  the  injection  of 
a  small  quantity  of  a  2  per  cent  i)rocain  sui)ra renin  Rinjrer  solution,  or  for 
the  administration  of  nitrous  oxid-ojryjren,  for  in  most  instances  the  operator 
will  inject  only  a  small  amount  of  the  local  anesthetic  solution  in  order  to 
block  the  nerve  branches.  However,  if  a  considerable  amount  of  the  solution 
is  to  be  injected,  and  from  the  history  obtained  the  jreneral  physical  con- 
dition of  the  pati(»nt  does  not  warrant  it,  a  physical  examiimtion  should  bd 
made.  The  author  has  often  stated  that  nearly  all  patients  who  are  able  to  visit 
the  oral  surjreon  or  dentist  can  have  .several  nerve  blockinjr  injections  made 
without  any  difficulty,  provided  the  correct  technic  and  solution  are  employed. 
The  (piestion  has  l)een  asked  a  countless  luimber  of  times  just  how  much  solution 
to  inject,  and  the  re])ly  is  that  this  depends  upon  the  j)hy.sical  condition  of  the 
patient  and  the  kind  and  quantity  of  local  anesthetic  solution  injected.  It  is 
exceedingly  difficult  to  say  just  how  much  solution  can  be  injected,  each  in- 
dividual case  being  a  law  unto  itself.     In  many  individuals  it  is  highly  advi.s- 
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ah]v  t<»  iniike  a  (jliysirfil  oxaMiiiiHtioii  t>f  tlie  lieurt  aiul  hiiijis  and  take  the 
hlfmcl  pressure.  Any  rxistiri*r  patiiolntry  oX  \hv  tiearl  and  Inn^'H  can  lu^  do 
teeti'd  roinlily  tlirnugh  the  rniHliuni  of  the  stethoseojie.  (See  italics  above.) 
Blood  Pressure,— Blood  jiressnre  is  a  tenii  eni]jlnyed  to  indicate  the  de- 
^rt'('  nf  prf\ssnrr  nnth^r  whit'h  the  hlood  exists  wliilc  traversing  tlic  arteries. 
The  eouflitioH  of  I  lie  hln^H]  ]>i'cssure  is  readily  revealed  hy  the  usv  of  the 
sjihyjirnionianoiiirler.  There  is  no  instrument  used  in  tlie  jn^aetict*  i)f  medi- 
cine, siir<;ery  and  tientistry  that  is  of  trreater  value  to  the  diagnostician  and 
anesthetist  than  this  appliant^e  for  takinjr  blofnl  pressure.  Its  value  has  now 
Ifeconie  so  fullv  established  thai  it  needs  no  artrumcnt  to  shi»\v  an  intelli^eivt 


Fig,  Sfty, — l'*e  of  the  ipHyjfmofnanomrter  for  rtrtcntuning  hloud  ]ireuiire. 

physifian  or  dentist  the  inipurlaiin*  nf  this  |iartic-nlar  [jhase  fd*  a  jdiysieal  vx- 
amination.  Xornud  eircnlation  is  a  vital  function  wlneh  is  lU'ecssary  in  the 
nniinN*nance  of  health,  ajid  it  is  a  fact  that  the  cardic^\  asrular  system  is  in- 
volved to  a  rertain  extent  in  the  ^reat  majority  of  pathoh>gical  conditions. 
It  is  self-<"vident  ibal  a  knowledjre  of  iUv  <*(>uilition  of  thr  ririMdat(*ry  aiJpara- 
tus  is  wry  inqairlant.  nut  only  in  pfiysiral  dta^niosis,  but  in  jn'oirnosis  and 
in  infonnin*r  the  ojuM-ator  of  the  t^xart  status  of  Ins  patii^nt  durinjr  tln^  administra' 
tiori  of  a  general  anrstln^ttc,  or  just  how  much  sfdutinn  be  can  safely  injc^^t 
or  what  j^enrrat  a  nest  belie  should   he  adniirnstercd.     Many  times  tlie  den  list 
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is   confronted  with  patients  who   possess   a  pathologieal   heart    and    a   high 
l)h)od  pressure  which  is  generally  accompanied  hy  arteriosclerosis.     Many  of 
them  are  advanced  in  years  and  present  themselves  to  the  oral  surp^eoii  or 
dentist  for  the  removal  of  a  number  of  infected  teeth.     If  the  examination 
discloses  abnormalities  of  the  circulatory  apparatus,   the   operator   is   priven 
a  clue  as  to  how  much  solution  to  inject  safely,  and  he  should  by  all  means 
inject  it  with  caution.    Such  patients  must  be  piven  relief,  and  it  is  the  opera- 
tor's duty  to  utilize  all  of  his  skill  in  examininfj  and  in  operating?  upon  them. 
If  he  finds  that  the  patient  possesses  a  hifrli  blood  pressure,  then   he  knows 
only  a  limited   amount  of  the  anesthetic  solution   can   be   injected.      If  an 
overamount  of  suprarenin  is  injected,  it   will   increase  the   blood   pressure; 
whereas,  on  the  other  hand,  when  the  suprarenin  content  is  decreased,  the  pro- 
cain  toxicity  is  increased  on  account  of  a  more  rapid  absorption.    The  operator 
must  remember  that  suprarenin  and  nitrous  oxid,  both   produce  an   increase 
in  blood  pressure.    If  cyanosis  is  produced  by  nitrous  oxid  the  blood  pressure  is 
preatly  raised.     With  patients  possessing  a  high  blood  pressure,  only  a  small 
amount  of  suprarenin  should  be  slowly  injected,  and  if  nitrous  oxid  is  adminis- 
ter(»d,  plenty  of  oxygen  should  be  given  to  prevent  cyanosis.     In  extreme  cases, 
the  operator  can  inject  2  or  »S  mils  of  the  anesthetic  solution  in  order  to  block 
a  certain  nerve  branch,  injecting  the  solution  very  slowly  and  closely  watching 
his  patient  during  the  injection.     If  the  nature  of  the  operation  is  such  that 
several  nerve  branches  must  be  blocked  which  supply  various  regions,  after  the 
first  block  injection  is  nuide,  s(»veral  minutes  should  elapse,  then  the  blood  pres- 
sure should  be  taken  a  second  time,  and  as  often  as  necessiiry  during  the  injection 
of  the  solution  to  block  the  various  nerve  branches.     If,  after  the  first  injec- 
tion, the  blood  i)ressure  is  increased  to  a  dangerous  point,  then  operate  upon 
the  region   blocked  and  postpone   the   other   inj(»cti()ns   to   a   second   sitting. 
However,   if   the  blood   pressure    is   not    greatly   increased   the   operator   can 
proceed  cautiously  with  other  injections.     The  writer  does  not   wish   to   be 
understood   as   saying   that   it    is   necessary   to    take   the    blood    i)ressure   of 
every  patient  for  block  anesthesia  or  nitrous  oxid  oxygen  anesthesia,  but  he 
does  wish  to  imi)ress  the  reader  with  the  necessity  of  taking  the  blood  pressure 
of  a  patient,  especially  advanced  in  years,  and  of  those  individiuds  who  have  an 
impairment  of  th(»  circulatory  syst(»m.     Fig.   569   shows  the  taking  of   blood 
pressure  by  means  of  the  sphygmomanometer. 

The  preoperative  enviroimient  of  the  patient  must  always  be  considered 
while  operating  under  an  anesthetic,  be  it  local  or  general.  The  preoperative 
preparation  of  the  patient  is  overlooked  by  many  operators,  and  in  so  doing  they 
are  in  many  cases  inviting  trouble,  especially  with  the  nervous  patient.  Opera- 
tors are  too  prone  to  forget  that  patients  who  present  themselves  for  operation 
are  not  infrequently  in  a  highly  nervous  state,  and  if  such  a  condition  is  not 
counteracted,  it  is  self-evident  the  operator  will  experience  considerable  diffi- 
culty during  a  block  injection,  or  during  the  induction  stage  from  nitrous  oxid 
oxygen.    The  duty  and  resi)onsibility  of  the  operator  does  not  by  any  means 
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bejrin  at  the  dental  cliair,  but  as  soon  as  the  j)ati('nt  enters  the  oflfiee.  The  patient 
sliouhl  never  he  allowed  to  see  the  hypodermic  needle  or  syrinj?e  before  the 
injection  is  made.  The  readt^r  is  referred  to  Chapter  XXF  entitled  **General 
(.Considerations  of  Operative  Teehnie;  Ttvhnie  Recpiirements;  Essential  Fac- 
tors IJnderlyinjr  the*  Sneeessful  Injection  of  the  Solution ;"  also  to  Chapter  XXll 
entitled  *'The  Patient." 

Position  of  Patient. — The  patient,  durinji^  a  block  injection,  should  be 
placed  in  a  semisu])ine  (see  Fijr.  570),  or  a  horizontal  position.  The  former 
position  durinjr  block  injections  was  sujrtrcstcd  by  Dr.  William  L.  Shearer. 
The  semisupim*  or  horizontal  position  of  the  patient  during  the  injection  of 
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a  loenl  anesthelie  solution  is  not  only  im])ortant  for  block  anesthesia,  but  is 
of  <»:reat  importance  durinu:  the  administration  of  a  jreneral  anesthetic.  It  is 
more  diflleult  to  j)r()(luce  syn(M)])c  or  collapse  while  the  patient  is  in  a  horizontal 
])osition  than  when  in  an  upri<»:ht  ]^ositio!L  When  a  patient  is  placed  in  the 
Imrizontal  p(»sili()n  the  work  of  the  heart  is  b^ssened.  Faint ness  or  shock 
is  produced  by  the  vas()<lilatation  of  the  arterioles.  The  blood  sinks  to  the 
most  de])cndent  parts  whi<*h  art*  the  structures  in  the  rcjrion  of  the  abdomen. 
I)ej)rivin^  the  brain  of  its  proper  amount  of  oxy«ren  obtained  from  the  blood  pro- 
duces brain  anemia,  faint  ness,  syncope,  shock  and  colla|»sc.  Tln^refore,  if  the 
patient  is  placed  in  a  horizontal  position  before  the  anesthetic  is  administered, 
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it  may  provTiit  complications  which  otherwise  mi^ht  ciisuo.  Tho  patient  who 
has  an  abnormality  of  the  circulatory  system  should  by  all  means  be  placed  in 
a  semisupine  ])osition,  as  illustrated  in  Fiy:.  570,  or  b(»tter,  in  a  horizontal  posi- 
tion. If  this  simple  technic  is  followed,  the  operator  will  experience  littl<»  or  no 
difficulty  durinjj:  block  injections,  provided  he  does  not  inject  an  overamount 
of  the  solutioiL  The  various  block  injections  can  be  as  easily  made  with  the 
patient  placed  in  tiic  position  as  illustrated  in  Fijr.  570,  as  to  have  him  in  an 
uprijjfht  position,  and  the  possibility  of  producin»r  faintness  or  shock  is  jruarded 
against. 

The  Slow  Injection  of  the  Solution.— Tin*  local  anesthetic  solution  should 
always  be  injected  slowly,  and  the  rate  should  never  exceed  one  minim  per  sec- 
ond. //  must  hv  rem  cm  he  red  that  toxicitif  aniscd  hij  a  local  anesthetic  is  dc- 
pendent  upon  the  rapidity  with  which  it  enters  the  circulation.  When  a  large 
quantity  of  the  solution  is  injected  slowlif,  it  is  not  apt  to  he  followed  btf  anjf 
toxic  sifmptomSf  whereas  if  the  same  quantitij  is  injected  rapidUj  and  should  en- 
ter the  circulation  too  quickhi,  toxic  sjjniptonis  matf  result.  (See  paqe  2H1  for 
the  five  factors  which  deal  with  the  toxicitf/  of  the  inject intj  .solution.) 

THE  TREATMENT  OF  FAINTNESS,  SYNCOPE,  SHOCK  AND  COLLAPSE 

The  treatment  of  these  c»onditions  will  now  be  discussed  from  the  stand- 
j)oint  of  the  oral  surjjreon  and  dentist. 

Treatment  of  Faintness.— Many  patients  are  hypersusceptible  and  become 
sick  very  easily.  Some  are  so  susceptible  that  they  become  sick  while  havinjr 
dental  operations  performed  which  are  accompanied  by  no  pain.  The  mere 
si^ht  of  instruments,  or  operatiiifr  room.  tcMids  to  lessen  their  resistance,  and 
many  tinu*s  they  will  complain  of  feelinjr  dizzy  and  have  an  acc(»lerated  pulse. 
Faint injr  is  the  less  severe  form  of  circulatory  failure,  and  in  nu)st  cas(»s  it  can 
be  counteracted  by  placinjr  tlu*  patient  in  a  horizontal  position  and  by  the  ad- 
ministration of  aromatic  s])irits  of  ammonia,  or  by  the  application  of  cold  water. 
It  is  a  well-known  fact  that  sonw  patients  become  sick  even  if  no  local  or  f/t  n- 
cral  anesthetic  has  been  administered,  and  the  operator  should  not  place  the 
blame  upon  the  anesthetic  before  knowing  positivcUf  that  it  was  at  fault.  Some 
patients  maif  complain  of  sickne.s.s,  dizziness  or  faintne.ss  even  before  anij  of  the 
anesthetic  solution  has  been  injected.  In  other  instances  faintinjr  has  occurred 
just  at  the  completion  of  injection,  and  in  many  instances,  the  operator  has  in- 
correctly attached  the  blame  to  the  method  or  to  the  local  anesthetic  solution  in- 
jected. In  some  of  thes(»  cases,  if  distilled  water  had  been  inj(»cted,  no  d(mbt 
the  patient  would  have  numifested  the  same  sym])toms.  At  this  point  the  writer 
will  cite  a  pra<'tical  case. 

A  physician,  a  friend  of  the  writer.  calltMl  ujxm  him  to  remove  a  tooth 
and  explained  that  he  had  an  irrej^ular  heart  action  and  that  he  could 
not  withstand  procain  or  cocain.  After  examininjj:  the  circulatory  apparatus, 
all  that  was  revealed  was  that  the  patient  was  n(»rvous.  However,  this 
was  denicil  by  the  patient.    To  j^ain  Ids  confidence  and  prove  that  he  was  wronjr. 
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one  mil  of  sterile  Rinjrer  solution  was  iiijeeted,  and  at  the  completion  of  the 
injection  the  patient  fainted,  and  upon  rejrainin<?  consciousness  exclaimed,  **I 
told  you  T  could  not  stand  a  local  anesthetic/'  It  was  difficult  to  convince  him 
that  sterile  Rin<rer  solution  had  heen  injected  which  contained  no  local  anes- 
tlietic.  Tlie  operation  was  deferred  until  a  later  date,  at  wliich  time  2  mils  of 
procain  suprarenin  Rinjrer  sohition  were  slowly  injected,  and  ajrain  the  patient 
fainted,  just  as  he  did  following  the  first  injection  of  the  Ringer  solution.  This 
is  conclusive  evidence  that  the  fainting  was  caused  hy  fear  and  hypersuscepti- 
hility.  Many  individuals  will  faint  wiiile  heing  vaccinated  or  during  any  other 
slight  operative  procedure  in  vvhicii  no  pain  is  inflicted.  This  can  only  be 
attributed  to  dread  and  susceptibility.  IMany  oi)erat()rs  have  had  similar  ex- 
periences, and  they  should  not  be  too  hasty  in  condemning  th(»  method  or  the 
anestiietic  solution  which  Ihey  have  inj(»cte(l.  Th(»  treatment  of  ordinary  cases 
of  fainting  is  very  simple. 

The  Treatment  of  Mild  Cases  of  Faintness.— Some  individuals  are  hyper- 
susceptible  to  suprarenin  and  immediately  following  an  injection  may  com- 
l)lain  of  dyspnea,  have  an  accelerated  pulse  with  increase  of  blood  ])ressure,  be- 
come anemic  and  complain  of  dizziness  which  in  most  cases  is  only  transient. 
The  treat mcnl  of  an  ordinaiy  case  of  fainting  caused  by  dread,  apprehen- 
sion, iiypersusceptibility,  or  from  the  toxic  action  of  ])r()cain  and  suprarenin, 
is  as  follows:  The  patient  is  immediately  i)laced  in  a  horizontal  position  with 
the  head  lower  than  the  heart  :  the  collar,  neckband  and  tight  clothing  are  loos- 
ened so  as  not  to  impair  the  respiration.  As  soon  as  possible,  administer  15 
to  25  minims  of  fresli  aromatic  spirits  of  ammonia  in  on(»-half  glass  of  warm 
water.  In  addition,  place  the  bottle  containing  the  aronuitic  spirits  of  ammonia 
in  contact  with  the  right  nostril,  aftci*  closing  the  left  nostril  witii  tin*  thumb,  and 
iiolding  the  li|)s  together  witli  the  fingers  which  will  force  tin*  patient  to  breathe 
tile  fumes  from  the  bottle.  When  tlie  patient  regains  consciousness,  instruct  iiim 
to  breathe  deeply,  at  which  time  tlie  mouth  of  the  bottle  sliould  be  in  close  con- 
tact with  the  right  nostril,  in  this  manner  eacii  inhalation  will  till  tiie  patient's 
lungs  with  the  fnmes  of  the  aromatic  spii'its,  which  should  be  contiiuied  for 
several  minutes.  The  ordinary  manner  of  liokling  the  mouth  of  the  bottle  to 
the  ])atient's  nose  and  telling  him  to  breatlie  is  inefTicient,  inasmuch  as  he 
obtains  very  little  of  the  ammonia  vapor.  After  several  inhalations  of  the  am- 
monia fumes  have  been  taken,  it  will  produce  irritation,  and  the  patient  will 
i'ough  on  account  of  the  i'(»flex  action.  In  addition  to  the*  above,  the  patient  should 
be  given  plently  of  fresli  air  and  kept  warm.  The  aj)plication  of  cold,  wet  towels 
or  a  rubber  bag  containing  ice  water  aj)plied  to  the  foreh(»ad  is  also  beneficial. 
A  cup  of  black  coifee  is  very  stimulating  due  to  the  catfein  it  contains.  Five 
to  seven   minims  of  camphorated   validol    is  also  a   vahmble  stimulant. 

Two  methods  for  preventing  an  ap])roaching  faintness  are:  first,  placing  tin* 
patient  in  a  horizontal  |)osition  with  head  lower  than  the  heart,  and,  second, 
tipping  the  patient  forward  and  forcing  his  head  downward  and  between  his 
knees,  as  illustrated  in  Fig.  571.     it   is  seldom  necessary  to  administer  a  hypo- 
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is  weak,  with  a  low  blood  pressure,  and  tlie  operator  thinks  the  condition  of  the 
patient  justifies  it,  he  shoiUd  administer  camphorated  oil  (2  mils)  or  strychnin 
(1/60  to  1/30  gr.).     (See  other  stimulants  below.) 

Treatment  of  Severe  Cases  of  Shock  and  Collapse  Accompanied  by  Un- 
consciousness. — Immediately  place  the  patient  in  a  horizontal  position  Avith 
the  head  lower  than  the  heart  and  loosen  all  clothing  which  interferes  with  the 
respiratory  movements.  If  the  respiration  has  stopped,  open  the  mouth  with  the 
wooden  wedge  as  illustrated  in  Figs.  572  and  573.  Following  the  appli- 
cation of  the  wooden  wedge  the  patient's  jaws  are  opened  with  a  mouth  gag  (see 
Fig.  574),  as  illustrated  in  Fig.  575.  The  mouth  is  held  open  by  means  of  a  mouth 
opener,  as  shown  in  Fig.  580.    The  patient's  tongue  is  now  drawn  forward  by 


Via.    572. — Wooden    wedge    which    is    employed    for    opening    the    patient's    mouth    in    case    of    syncope    or 
collapse.    (Designed   by    Dr.    Geo.    B.    Winter.; 


Fig.  573. — 0]>ening  the  patient's  mouth  by  the  use  ot   the  wooden  wedge. 

means  of  tongue  foreeps  (see  Fig.  576),  as  illustrated  in  Fig.  577.  It*  the  blood 
pressure  is  low,  and  accompanied  by  a  rapid,  weak  pulse,  the  following  drugs 
are  employed:  camphor  and  oil;  strychnin,  caffein,  ether  by  inhalation,  and  cold 
packs  applied  to  the  patient's  face  and  forehead.  If  the  blood  pressure  is  high, 
as  caused  from  suprarenin  or  nitrous  oxid,  administer  amyl  nitrite  or  nitro- 
glycerin, which  are  vasodilators,  followed  by  cold  packs  to  the  head,  canii)hor 
in  oil,  strychnin,  etc.  Forcing  oxy*gen  gas  into  the  lungs  is  highly  efficient 
and  can  be  easily  accomplished  with  a  modern  nitrous  oxid  oxygen  machine  com- 
bined with  the  artificial  res])iratory  movements.  In  case  respiration  has  stopped, 
artificial  respiration  should  be  employed. 
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Artificial  Respiration.— Tlipre  at'**  two  lut^thnds  of  artifit'ial  ros]>iration. 
First,  the  St-harfi-r  iiirlhoiL  ami  Atvoitd,  t\w  Sy]\psti*r  ujrtliuil. 

The  Schaefer  Method. — This  iiiethrul  is  eoiiepcli'il  t«i  fa-  thi-  aiost  i^Meient 
for  prodiUMfij?  artificial  respiration.  Tlir  trrlinic  is  as  tVillinvs:  Tlic  patient  ia 
plaretl  upon  the  lloor  upon  his  ahdumoii,  as  illustrated  in  Kitj,  578.  The  face 
is  tiinunl  t{j  the  side  and  the  anus  are  extended;  the  umuth  open,  and  the 
(unyfne  drawu  forward  so  an  not  to  close  the  respiratory  a[jparatus.  The  o]>eratt»r 
ocriijrii's  a  |>osition  astride  tlie  patient,  as  slaiwn   tit   Fi^'.  fiTS.     Tlie  o|H^rat<ir's 


Fin.  575. —  Itlustraltn^  the  use  «f  ihc  mmitti  f^ppnt-r.      (DesigtirJ  by  A.   Btoih  AHpr,) 


Figf.   576. —  TcmKuc  fmrteps. 

hands  nrv  (ihti'cd  lM'h>\v  I hr  kidneys  and  hcncatli  the  tihs,  auti  pr<"ssnre  Ls  exerted 
iuwai'd  and  iijiwanU  which  Idrccs  the  eontettts  of  tfa^  ahihnat-rr  n[>wai*d  in  eon- 
tact  with  tlic  diaphra^iu,  au<l  for^ees  the  air  out  of  the  lung's.  (See  Ki^.  ;"*7Hj 
The  inward  and  U[)ward  jiressure  is  rtou  ndeased,  as  illustrated  in  Vx^,  57?l  The 
air  ent<M'i?iy:  the  motith  expatuls  lite  Intijrs,  due  to  alitiosj>herie  pressure.  This  pro- 
eiMlure  h  repeated  as  hui^'  as  neressary,  starting'  at  tweU^e  titnes  per  luititite  and 
IL'radtially  inereaHiu*;  to  the  iioruiai  n^spiratory  rate,  whieh  is  ei|rhte*en  tiities  per 
niiuute* 
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FiK.    577.      Drawing   i-aticiit's   totiK'tie    f(»rwar<l  by   imaii'i   of   the   tongue   foroips. 


I'm-    •^7»«.      Il!ii<^tiatiii>i   iin.sinoii    ..f   i  atii  iit    an<l   «.i.tiafi>r   ihiMi  k    first    p()-.itii.n    in    pUHlucinjir   artit'icial    rcHpira 

lien    liy    ilu-    S(  ha«  f.  i    nutln.il. 
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The  Sylvester  Method. — This  method  can  ho  applied  whih*  the  patient 
is  in  the  dental  ehair.  The  operator  grasps  the  wrists  of  the  patient  and  ex- 
tends the  arms  backward  over  the  shoulders,  as  illustrated  in  Fig.  580.  The  arms 
are  now  folded  over  the  ehest,  as  shown  in  Fig.  581,  and  considerable  pressure 
is  exerted.  This  procedure  is  started  at  twelve  times  a  minute,  gradually  in- 
creasing it  to  eighteen  times  per  minute.  Witii  tiie  Schaefer  method  pressure 
is  exerted  upon  the  diapiiragm  from  below  which  causes  a  compression  of  the 
lungs,  and  the  lungs  are  expanded  by  atmospiieric  pressure.  With  the  Syl- 
vester method  the  pressure  is  exerted  upon  the  anterior  portion  of  the  chest, 


Fig.  57'>.      IlhistrHtiiiK  p««>itiiMi   of  jiatinit  ami  o]>rraior  dtiriiiK  »*t'Oi»ml  jMi^itinn  in   jirtMlucinK  artihcial    rt"ipira- 

tinii    hy    \hv    Schatfir    nictln»«l. 


and  the  air  from  tiic  lungs  is  cxprlled  by  dirt'cl  pressure  u|)()ii  tiie  ciiest.     Tlie 
Schaefer  nu'tliod  is  far  superior  to  tliat  of  the  Sylvester. 

Ether  as  a  Stimulant. — Ktiier  is  a  direct  respiratory  stimulant  and  acts  as 
a  specific  in  procain  toxicity,  and  in  cas**  the  patient  is  in  shock  from  an  over- 
dose of  [)rocain.  ether  siiould  l)c  applied  either  to  gauze  or  a  towel  and  placed 
near  the  patient's  nostrils  and  mouth  during  artificial  res])iration.  The  fumes 
will  be  carried  into  the  patient's  lungs  together  witli  the  air.  The  inhaling  of 
ether  fumes  is  also  valuaiile  in  treating  a  patient  who  has  not  lost  consciousness. 
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Appliances  and  Drugs  Necessary  in  the  Treatment  of  Shock  and  Collapse. 

— The  following  drugs  and  appliances  should  be  on  hand  at  all  times  in  the 
operating  room  where  local  or  general  anesthesia  is  employed. 

Appliances. — Wooden  wedge,  mouth  opener,  mouth  prop,  tongue  forceps, 
and  tongue  depressor.     (See  Figs.  572,  574,  576,  580,  and  582.) 

Stimulants. — 1.  Camphorated  oil.     (Dose  2  to  4  mils.) 

2.  Strychnin.     (Dose  1/60  to  1/30  gr.) 

3.  CaflPein.     (Dose  3  to  5  grs.) 

4.  Nitroglycerin.     (Dose  1/150  gr.) 


I'ig.   582.     Wooden  tongue  depressor. 


l-'ig.     5.SJ.      Illiistr.itiug     tin      iiulivi«hial     hypodermic 
unit.-'.. 


I*"ig.  5X4.  lIlustratitiK  tlie  se;ikd  cap 
reinitved  from  unit  prtparatory  to 
making    hypodermic    injectioti. 


5.  Sodium  nitrite.     (Dose  5  to  15  grs.) 

6.  Potassium  nitrite.     (Dost*  5  to  15  grs.) 

7.  Morphin  and  atropin.  (Dose,  morphin  Vs  ^<^  V-i  ^»*->  atropin  Vi.-.t»  J^'') 

8.  Cani])horated  validol.     (5  to  7  minims.) 

9.  Amyl  nitrite.     (Pearls,  l)y  inhalation.) 

10.  Ether.     (By  inhalation.) 

11.  P>lack  coffee. 

12.  Oxygen. 
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The  Individual  Hjrpodermic  or  Unit.  Tlit*  most  ronvpiilcnt  mcllnxl  of 
koepinjr  and  HdministcriMji:  stiinuhmts  liyiMnlrriiiiciilly  is  hy  tlic  i!idivi<liinl  liy- 
jMxlorinic.  as  ilhistratiMl  in  Ki«rs.  ils:;  and  584.  Tln»sf  art*  small  indiviilual  unitN 
contaiiiinjr  the  dcsinMl  amount   of  varicMis  di-ujrs.     Tlicv  arr  convcnirnt.  strr- 
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il<*,  and  contain  the  tM)ri'rrt  dosfijr«*.  An  injection  with  tlu'in  t-an  In*  «riv«Mi  iin- 
nn'diati'ly  followinjr  synco|)r  or  <'olla|)M*.  N'arions  drujrs  and  dosa«.n's  ran  lio 
obtained  with  these  units,  and  this  method  (»!'  administi-a1  ion  is  suju'i-inr  \n  th»» 
ordinary  liy|)0(h'rmie  and  tal)h*ts.     (See  Ki^^  ."is."),  i 
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Abiloiiiiiial  surgery,  local  anesthesia  in,  240 
Afoin,  as  local   anesthetic,  ;U7 
Active  principle  of  suprarenal  gland,  204 
Adrenal  gland,  active  principle  of,  and  its 

synthetic  substitutes,  263 
Adrenalin,  264 
as  anesthetic,  2() 
experimental,  267 
in  anesthesia,   ID.'i,  197 
Advantages  of  hloek  anesthesia,  210 
of  j)erid('ntal  anesthesia,  661 
of  subperiosteal   anesthesia,  6.").') 
Afferent    nerves,   .10 
After-pain,  828 
Alcohol    block    injections,   effect    of,    on    tis 

sues,    7J)8 
Alcoholic    injection,    for    trigeminal    neural 
gia,  796 
of    (iasscrian    ganglion,    effects    follow 

ing,  824 
of    (Jasserian    ganglion,    symptoms    fol 

lowing,  822 
l»reparation  of  patient  for,  799 
Allen  mouth  opener,  8(52 
All-glass  syringe,  288 
All-metal  syringe,  288 
Allocain,  as  local   anesthetic,   217 
Alpha  eucain,  as  local  anesthetic,  229 
Alvatunder,  as  local  anesthetic,  217 
Alveolar    abscess,    blocking    of   anterior    su 
perior  dental  nerve  contraindicated 
480 
nerve,  {)2,  140 

anterior  superior,  97 

anterior    superior,    insufflation    method 

of  anesthetizing,  ().">.'> 
middle  superior,  9(5 
operation  on   maxillary  sinus,   719 
plate,  histology  of,  at   different  ages,  429 
process,  \\i),  1-19 
Alveolectomy,  block  anesthesia   for,  749 
Alypin,  acti(ms  (»f,  278 

as  local  anesthetic,  217 
America  the  birthplace  of  anesthesia,  'M) 
Anaezol,  as  h»cal  anesthetic,  220 
Analgesia,  spinal,  (540 
Analgesics,   jjsiralyzant,   .'{9 

refrigerant,  42 
Analgos,  as  local  anesthetic,  221 
Anatomi<'  sections  of  the  head,  o.'),  (51 
Anatomic  specimen  nuide  of  wax,   l.')() 
Anatomy  (►f : 

buccinjitor  muscle,   17.') 

external   maxillary   (facial)   artery,   1(58 

gum  tissue,  178 

internal  maxillary  artery,  1.19 

lingual  nrt<»ry,   167 


Anatomy   of : — Cent  M. 
masseter  muscle,  169 
masticatory  muscles,  168 
maxillary  artery,  168 
maxillary  sinus,  680 
mucous  membrane,  176 
mucous  membrane  of  tongue,  179 
muscles  of  mastication,  168 
nervus  trigeminus,  73 
l>eridental  membrane,  178 
j>eriosteum,  183 

pterygoid   muscle,  external,   171 
pterygoid  nuiscle,  internal,  174 
sphenomaxillary   fossa,  1(56 
suprarenal  gland,  2(53 
temp(U'al    muscle,    171 
Andolin,  as  local  anesthetic,  221 
Anemia  and  nerve  compression,  41 
Anesthaine,  as  local  anesthetic,  221 
Anesthesia,  a  specialty,  18(5 
adrenalin  in,  197 
America  birthj)lace  of,  .30 
area  i>roduced  by  maxillary  injection,  40.1 
areas     of,     by     Idocking     lingual     nerve 

branches,  6.34 
block,  192   (see  Block  Anesthesia) 
cause  of  prolonged,  following  blocking  of 

the     inferior    dento-lingual     nerve, 

.176 
cocain,  29 
compression,  4 
general,   2 

gr«  at   achievements  in,    1 
high    pressure,   6(57 
history  of,  1 

intra<>sseous  meth(»d   of,   -1.39 
hypnotism,  2 
insufflation,  .38 
insufflation  method,  6.3.1 
intraarterial,  (540 

intravenous  method  of  pr(»ducing,  637 
local,  development  oi\  29 

for  minor  operations  in  flo(»r  of  month, 

732 
for    surgical    operations    on    the    lower 

jaw,   731 
history  of,  22 
nmstery  of  a<lministration,  190 
for  facial  operations,  203 
for   nmxillary   sinus   intranasal   operation, 

(594 
of  the  maxillary  sinus,  680 
medico-h'gal  aspect,   187 
methods.   (54.1 
mucous  menduane  in,  179 
nerve  bh»cking,  .'i2 
oxyg(»n  in,  18 
patient  's  selection  of  method,  189 
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prcMluc'i'il    in   nncMthftizin^   Hixt<M*n    upp'T 

rn fM<l  Htri<l*H  of,  20 

ra\t'u\\iy  of  tcrrnirinl,   prriphcral,  or  infil- 

t  rat  ion   motho<I,  <{.'>() 
rvHvnrch  workiTH  in,  21 
ri^fit   to  admiiiiHtcr,  190 
Hpinnl,  '20 

HiihmiK'oiiH  HK'tfiod  of  prodiH'ini;,  (m.'{ 
HubpfrioMtral  rni'thofl,  r).'>4 
terminal,  peripheral,  or  infiltration  metli- 

O.I,  (U.'J 
time  alloweil   for,  359 
time  t(»  wait  for,  IIHJ 

following    Imceinator    nerve    injection, 

589 
following   infraorbital   injection,  extra- 
oral,  497 
followin^^  injection  of  anterior  palatine 

nerve,  507 
followinjj    injection    of   inferior    (lento- 

lin^u»l  nervcH,  5fi3 
followinj;   injection    of   mental   and   in- 
ciHive  nervcH  by  extraoral  method, 
010 
followinj;   injection   of   pharynjjeal   and 

tonHJllar  plexiiHCH,  778 
followinj^  lin^^nal  nerve  injection,  621 
foIlowin((  mandibular  injection,  529 
followin((   naHopalatin(>   nerve   blockinjj, 

515 
follc»win^  presHure  method,  069 
in  blockin((  lingual  nerve  branchcH,  628 
in  blockin((  m(>ntal  and   inciHivo  nervew 

at  mental  foramen,  604 
in    blocking;    posterior    Huperior    dentnl 

nerve,    425 
in  blocking:  upper  first  bicuspid,  436 
in  extraoral  maxillary  injection,  404 
in   infraorbital  injection,  474 
in  injectinjj  incisive  nerve,  617 
in  maxillary  injection  bv  orbital  route, 

416 
in  subperi(»steal  method,  659 
in  terminal  method,  650 
intraosseous,  455 
Ancstliesin  and  sulM'utin    for  relief  of  post 
operative   ])ain,   839 
as  local  anesthetic,  220 
Anesthetics: 
acoin,  217 

administration  of,  as  cause  of  shock,  853 
adrenalin  as,  26 
nllocain,  217 
alvatunder,  217 
aly[)in,  217 
anaezol,  220 
aixaljjos,  221 
andolin,  221 
anesthaine,  221 
anestheticum,  220 
anesthol,  220 
antipyrin,    221 
apothesin,  218,  260 
l>one»ol,  221 


Anesthetics — Cont  'd. 

bonainsche  mixture,  221 

Hunte-Moral  's    local    anesthetic    combina- 

Braun's  tablets,  222 

Bunte-Moral's    local   anesthetic    combina- 
tion, 222 

chlorbutanol,  222 

chloretone,  222 

chloroform,  16 

cocain,  223 

action  and  duration  of,  193 

codrenin,  229 

cold  as,  23 

conducto  tablets,  229 

dentalone  as,  229 

electricity  as,  24 

elimination  of,  283 

ethyl  chlorid,  43 

ethyl  ether,  1 

eucain,  262 

eucain-A,  229 

eucain-B,  230 

eucain  lactate,  231 

eud renin,  232 

eurofomi  paste,  232 

for    operations    upon    the    cranium,    dura 
mater,  and  brain,  737 

formulas  of,  253 

jjeneral  indication  for,  187 

liasheesh,  3 

holocain  hydrochlorid,   233 

law  rej^arding  administration  of,  191 

local    (see  Local  anesthetics),   34 

mafi^nesium,  234 

niylocal,  234 

neurocain,  234 

novo  dentaesthin,  243 

nitrous  oxid,  10 

novol,   234 

obtundo,  243 

orthoform   (new),  244 

orthoform   (old),  243 

j)henol,  222 

procain  combinations,  256 

procain    (nov(»cain),   234 

(piinin  and   ur(>a,  261 

(juinin  and  urea  hvdroehlorid,  215 

research  in,  by  author.  2M(I 

responsibility  in  the  use  of.    1M6 

sal  anestheticum  Srhleiehii,  249 

select  i(m  of,   18(>.  2nl 

sen<'cain,  249 

stovain,  250 

subcutin,  251 

sulphuric    ether,   342 

su[)rarenin,  263 

tablet  dissolver  and   sterilizer,   341 

tablet  dissolving  cups.  316 

training  and  experienee  in.  essential,   186 

tropacocain,   251 

vehicles  for,  328 

Waiters  local,  252 

water,  252 

Wilson's  local,  252 
Anestheticum,  as  hx-al  an«*sthetic,  220 
Anesthetiztnl  ar<»a  following  bIo<*king  of  sec 
end  division  of  the  fifth  nerve,  409 
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Anesthetizing  dental  pulp,   666 
for  removal  of  tumor,  648 
middle  superior  dental  nerve,  428 
mucous  membrane,  651 
Anesthol  as  local  anesthetic,  220 
Anoci-association,   192,   828 
Anterior  palatine  block  injection,  use  of,  508 
nerve,  113 

blocking  the,  501 
Anterior  superior  dental  injection,  459 
Antidolorine,  43 

Antipyrin  as  local  anesthetic,  221 
Antiseptic  for  oral  surgery,  356 

solution,  299 
Antronasal  wall,   entering  antrum  through, 

])y  simple  resection,  699 
Antrum,   entering  through  antronasal   wall 
by  simple  resection,  699 
involvement,  source  of,  686 
needles,  684 

of  Highmore  {6ce  Maxillary  sinus),  680 
Apothesin,  as  local  anesthetic,  218 
solutions,  260 
tablets,  260 
Arkansas  stone  mounted  on  mandrel,  323 
Armamentarium    for    local   anesthetics    and 
oral  surgery: 
all-glass  syringe,  288 
all-metal  syringe,  288 
anesthetic  dissolving  cups,  316 
Arkansas  stone,  323 
artery  forceps,  324 
])one  scrapers,  297 
care    of   hypodermic   syringes  an<l    nee 

dies,  296 
cotton  pliers,  303 
curettes,   297 
double  en<l  curette*,  303 
Kernel  still,  312 
flask  for  distilled  water,  316 
glass  and  metal  syringe,  290 
glass  graduate,  316 
liypodermic  needles,  301 
hypodermic  syringe,  287 
intraosseous  outfit,  325 
lancets,  301 

metal  and  glass-tag  record  syringe,  291 
mouth  prt)p,  302 

ihmmII.',  :\[\\\ 

nct'dh-  hub,  307 
nirkrioid   ne«'dU  s,  30.') 
jH'iiostcal  ('Irvat(»r,  297,   'Mvl 
plantiur)-iridiuni   needle,  .301 
platinum  needles,  304 
receptacle  for  burs,  needles,  ete.,  309 
safety  nee<Ue  guard,  310 
scissors,  324 

sjKM'imen  jar  employed  as  sterilizer.  299 
steel  needles,  305 
sterilizing  jar,  3()0,  318 
sterilizinu   solution,   321 
still,  311 

surgical  chisels,  295.  296 
tempered  jjold   needh»,  3(M 
test   tubes,  317 
wcKxlen  applicators,  323 
Arnold,  gangli<m  of,  144 


Artery  forceps,  324 

Articular  tubercle,  external,  locating,  813 

Artificial  respiration,  863  ^     * 

Schaefer  method,  863 

Sylvester  method,  865 
Asepsis,  defined,  347 

in  oral  surgery,  347 
Aspirin  for  postoperative  pain,  842 
Auriculotemporal  nerve,  130 

blocking  the,  742 

B 

Benesol  as  local  anesthesia,  221 

Benign   tumors,   small   circumscribed,   block 

anesthesia  for  removal  of,  751 
Beta-eucain,  as  local  anesthetic,  230 
Bicuspid,  upper  first,  blocking  by  terminal 
or  infiltration  method,  436 
upper  second,  blocking  by  terminal  or  in- 
filtration method,  435 
blocking  by  intraosseous  method,  458 
Bier's   svringe   for   intravenous   anesthesia, 

*638 
Block  anesthesia,  192 

action    and   duration   of   cocain,    193 

adrenalin,  197 

anatomy,  knowledge  of,  important,  198 

bowels  and  bladder  empty  ])efore,  355 

classification  of,  194 

consideration  of  the  patient,  354 

contraindications,  213 

definition  of,  194 

demonstration  of  Braun,  197 

disadvantages,   213 

drugs  given  preliminary  to,  355 

<»ndoneural  or  direct  method,  196 

factors  underlying  successful,  352 

failure,  350 

due  to  imperfect  technic,  351 

due  to  psychic  condition  of  patient, 

352 
in  zone  occupied  by  upper  biscuspids 
and  first  molar  teeth,  440 
for  alveolectomy,  749 
for  cavity  preparation,  215 
for  excision  of  the  lower  jaw,  750 
for  locating  foreign  bodies,  752 
for  mastoid  operations,  753 
for  operations  upon  the  scalp,  forehead, 

cranium,  and  frontal  sinuses,  7.36 
for  operations  upon  the  tongue,  634 
for  oral  and  dental  surgery,  206 
for  reduction  of  fracture  of  lower  jaw, 

749 
for  removal  of  cervical  Ivmph  glands, 

763 
for  removal  of  tumors,  751 
for     resection     of     superior     maxillary 

bones,  728 
f(»r  skin  grafting,  750 
for  thyroidectomy,  758 
for  tic  douloureux,  825 
for  tonsillectomy,  767 
in  Canfield  operation  on  maxillary  sin- 
us, 707 
in  treatment  of  tic  douloureux,  794 
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third  or  mandibular  division  of  the  fifth 
nerve  and  its  branches,  525 

tissues  lingually  to  upper  six  anterior 
teeth,  516 

upper  central  incisor  by  sul)periosteal, 
terminal  or  infiltration  method,  48.'i 

upper  cuspid  by  the  subperiosteal  infiltra- 
tion or  terminal  method,  481 

upper  cuspid  and  lateral  and  central  in- 
cisor by  intraosseous  method,  489 

upper  cuspid,  lateral,  and  first  bicuspid 
by  subperiosteal,  terniinai  or  infil- 
tration method,  484 

upper  first  bicuspid  by  intraosseous  meth- 
od, 459 

upper  first  bicuspid  by  terminal  or  infil- 
trati<m  method,  A'M) 

upper  first  bicuspid,  time  to  wait  for 
anesthesia,  437 

up[)er  first  molar  l)y  the  intraosseous 
method,  457 

U|»per  first  molar  by  the  subperiosteal,  in- 
filtration, or  terminal   method,  4.'U 

u])per  jaw  by  a  rij^ht  and  left  second  di- 
vision injection  by  intraoral 
method,   524 

U])per  lateral  incisor  by  terminal  or  in- 
filtration nn'thod,  488 

upper  ri^ht  or  left  region  of  tlie  superior 
maxillary  bone,  499 

upper  second  !)icuspid  by  terminal  or  in- 
filtration   method,   4.*{5 

upper  second  bicuspid  by  the  intraosseous 
methoil,   458 

upper  six  anterior  teeth  by  intraosseous 
method,  490 

upj>er  six  anterior  teeth  by  subperiosteal, 
terminal  or  infiltration  method,  487 

u[)per  six  anterior  teeth  by  two  intra 
ossi'ous    injections,    492 

upper  sixt(»en  te(»th,  aiveo](»r  process,  buc- 
cal Jind  labial  structureH  with  four 
injections,  520 

ujjper  central  incisors  bv  the  fubperios- 
teal,  terminal,  or  infiltration  meth 
od,  485 

various  operations,  .'570 
f^Iood   <MU  puscles,   red,   in   hvp<>toiiic   vehicle, 

:\:\\,  :5;{5 

in   isotonic  solution,  .'{.'>4 
in    Kinder  vehicle,  X\:\ 

HhM)d    pressure,    determining^    before    opera- 
tion, 855 

Hlood  supply  of  the  tonsil,  7fi() 

Bonainsch(>  mixtun>  as  local  anesthetic,  221 

Rone  rem(>val  in  Canfield  operation,  708 

Bone  scrapers,  297 

Bony  landmarks  for  extraoral  maxillary  in 
jections,  .'U)9 

Bosworth  mouth  opener,  862 

Brain,  local  anesthesia  for  operations  upon, 
737 

Braun  *s  demonstration,  197 

formulas  for  local  anesthetic,  221,  256, 
262 


Braun  *s — Cont  *d. 
method  of  locating  foramen  ovale,  807 
route  of  injection,  372 
tablets.  222 
Broken  needles,  844 

technic  of  locating,  847 
technie  of  removing,  845 
Bromides  for  postoperative  pain,  841 
Bromural  as  preliminary  sedative,  363 

for  postoperative  pain,  840 
Buccal  nerve,  long,  blocking  the,  581 
Buccinator  muscle,  anatomy  of,  175 
Buccinator  nerve,  127 
blocking  the,  581 
blocking  the  interlacing  or  overlapping 

branches,  592 
injection,    determining   when    necessary 
following      inferior      dento-Iingual 
blocking,  590 
needle  employed,  583 
precautions,  588 
solution   one  cm.   inferior  posteriorly 

to  Stenson's  duct,  588 
solution  required,  586 
structures  anesthetized,  589 
technic   of,   583 

time  to  wait  for  anesthesia,  589 
to    the    posterior    and    inferior    of    the 

opening  of  Stenson  's  duct,  585 
topography  of  anatomy,  581 
Bunte-Moral  's  local  anesthetic  combination, 
222 


Caldwell-Luc   operation   on   maxillary   sinus, 

717 
Calipers,  author's  gra<iuated,  811 
('anfield-Bj?llenger  operation,  710 
on  the  maxillary  sinus,  706 
Camphorated  validol  for  postoperative  pain, 

841 
Carrel-Dakin  solution  f<»r  irrigating  wounds, 

348 
Caustic  alkalies,  23() 
Cavitv    preparation,    block    anesthesia    for, 

215 
Cendirospinal   nervous  system,  46 
Cervical  lymph  glands,  block  anesthesia  for 

removal  of,  763 
nerve  suj)ply,  756 
plexus,  blocking  the,  762 
Chewing  muscle,  169 
(Miisels,  surgical,  295 

Chloral  hydrate  for  postojierative  pain,  841 
Chlorbuta\iol,  222 

(liloretone,  as  local  anesthetic,  222 
Chloroform,   discovery  of,   16 

toxic  action  of,  19 
Chemistry  of  active  principle  of  suprarenal 

gland,  264 
of  procain,  235 
Chorda  tympani  nerve,  137 
Ciliary  ganglion,  86 
Circular  or  regional  anesthesia,  673 
Circulatorv  apparatus,  eflPect  of  suprarenin 

on,  272 
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I)(Mit()-liii«r]ial    norvt'H — (\>nt  M. 

curved   iierdh*    coiitraiiulicatoil,   TiCC 
(loptli   of  iK'iMllc   for  l>l()ckin<;,  .loO 
lirst  position  of  svriiigc  in  blockinj^, 

injection   of  solution,  551 

]»laiio    or    level    to    insert    needle    in 

!)iockinjr,  .lo? 
positions    of    syrin<^e    for    blocking, 

54:5 
precautions   in   hlockinj^   the,   554 
S(»coinl   pijsition    of   syrinjje,   544 
teclinic  of  injectinjj  left   side,  3^)'* 
teclinic  of  inject injx  ri«;ht  si«le,  5^8 
thir<l  ]>osition  of  syrinjT;(\  545 
time    to    wait    for    anestliesia    when 

blocking,  5().'> 
topo^rai>hy  of  anatomy,  5.')1 
•j^ermicidai   solution,   540 
Diaj^nosis  of  maxillary   sinus  disease,  i\sr) 

of  tic  douloureux,  791 
Disadvantajifes  of  block  anesthesia,  21.') 
of   peridental   anesthesia,   (id- 
of  jiressure   anesthesia,   <>71 
of  subperiosteal  anesthesia,  055 
J)issectiny;    outfit     for    preparing;    wet    ana- 
tomical   specinuMis,   .".02 
Distilled    water   as   vehicle    for    local    anes- 
thetic, :V2S 
flask   for,  ;il() 
I)istillinj4  apparatus,  iil  1 
hrill,    intraosseous,  442 

Druj^s    administered    internally    to    combat 
postoperative   ]iaiu.   S|0 
emidoyed    in    treatnu'iit    of    postoperative 

pain,  s:;7 
local    anesthetic,   217 
n»'»-essary   in   treatment    of  sho(d\,  sr»7 
I>ura     matter,    loral    anestliesia     f(»r    opera 
tious   upon,   7.'57 

!•: 

hllennt    nerxes,  5(J 
K;;yptians,  ani'sthet i«-s   i'mph»yed,  22 
Klectriiity   as  a    local   anestheti<',  21 
Mn<loneural     or     dire«t      method     (»f     bbuk 

anesthesia,    IIMI 
Mnd   or^ians,   M) 
Mpinephrin,  2(11 
Kpithidioma,    block    anesthesia    for    reninv 

al,   752 
Ksmarch   bandage,  41 
Kther  as  respiratory  stimulant,  .S()5 
denmnstration  of,   10 
erection   of   monunu'nt    to   the  discoverer 

<.f,  14 
inhaler,   orij;inal,    12 
spray  as  anesthetic,  2.*{ 
use  of,  by  l.ontj,  5 
Ethmoidal    nerv»»s,    blockinjjj    the    anterior 

and   posterior,  .'175 
Kthyl  cldoride,  4.'i 
advantjijjes,  45 
disadvantaj^es,   44 
teclinic  f>f  administering,  45 
ether,    1 


Ktiolojiy     and     pathology     of     symptoniatie 
pain   neuraljijia,   7S8 
of  maxillary  sinus  disease,  r>S(» 
Kucain-A,  as  local  anesthetic,  229 
Kucain-B,  as  local  anesthetic,  2.'i0 
Eucain  lactate  as  local  anesthetic,  2.^1 
solutions,   2(>2 
tablets,  202 
Kudrenin,  as  local  anesthetic,  232 
Iluroform  naste  as  local  anesthetic,  232 
Kxi'ision  ot  the  lower  jaw,  750 
FiXodontia,    block  injr    ten     lower    anterior 

teeth  for,  (»30 
Kxperimentation  in   toxicity  of  local  anes- 
thetics,  282 
Kxtension  hub  for  needle,  307 
External   maxillary   artery,  course,   108 

nasal  nerve  br.Mn<h,   100 
Kxtranasal  maxillary  sinus  operation,  715 
lUxtraoral   infr.aorbital    injection,  494 
method   of  blockinjj  inferior  dental   and 
linjrual  nerves,  580 
of      blocking:      mental      and      incisive 

nerves,  000 
(»r   blockinjj^  th(»  anterior  superior  den- 
tal   nerve,  4()4 
of    blockinjjj    the    second    or    superior 
maxill.'iry     division     of    the    fifth 
cranial    nerve,   390 
of  circul.'ir  (»r  rej^ional  anesthesia,  073 
of  nerxe  blockinjjj,  208 
Kv(»,    procain    for   anesthetizinjj,   238 

F 

F.'ice,   anesthesia    for   operations   upon    the, 
20;: 
nerves  and   vessids  of,   105 
I'acial  ner\e,    155 

radiation    of    sujjerior    maxillarv    nerve, 
111 
I'.-.ilures    <lue    to    imperf(»ct    teclinic    result- 
ing in    imperfect    anesthesia,   351 
encountered   in  the  zone*  (»ccupied  by  the 
upper     bicu>pi<ls    and     first     molar 
teeth,  410 
in  blocdv   anesthesia.  ."550 
Faiutni'ss,   tre.'itment   of,  .S58 
Kcin's  antrum   nee<lb',  ()84 
Kernel    still.   .;12 
Fifth  cranial  nerve,  02,  74 

blockinj;    the    su|;erior    maxillary    or 

st.'conil  division  of,  .*i80 
])lockin;i  the  third  division,  525 
neur.'ilj^ia  of  the,  785 
normal  position  of  secon<l  ami  third 
divisions,  .".si 
Flask    for  distilhMl   water,  310 
Foramen   ovale,  S05 

Uraun's  nu'thod  of  locating:,  807 
locating;.  S0(» 

OfTerhaus'  nn'thod  of  locating;,  807 
r(»tunduin    in    relation    to    Idockinj;   of 
second  <livision  of  the  fifth  nerve 
by  orbital  route,  415 
.Smith-Neil  technic  for  locating,  810 
Forceps,  artery,  324 
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Foreign  bodicM,  block  anesthesia  for  looat- 

ing,  752 
FormiiluH,  nnosthetic,  253 
Frnctiiro   of   lower  jaw.    Mock   nnesthenin 

for  reduction  of,  749 
Frontal    and    Inchrvmal    nerves,    blocking 
the,  372 
nerve,  70 

block infi;  the,  743 
ramus,  81 

sinus,  blocking;  the  nerve  supply  of,  74<" 
Function  of  nervus  trigeminus,  71 


Gnnt^lion,  ciliary.  Sit 
Onsserian,  S5 
Meck«»rs,  104 
otic,  4r» 

sphenopalatine,   104 
submaxillary,  143 
Onsserian  gan);lion.  74,  S.** 

blocking;     for     resection     of     su|H»ri«»r 
maxillary  bones,  72-^ 
with   procain   suprarenin   Rin);<^r  so 
hit  ion  for  o|H*ration,  S2«» 
effects  of  alcoholic  injection,  S24 
Harris  method   for  blocking,  SOI 
Hartcl  nifthtxl  for  bbvkinj;,  802 
indications  for  blocking,  SOO 
locating    external     articular     tubercle 
when  blocking,  J^13 
foramen  ovale  when  blocking,  SO^ 
Smith-Neil   technic   for  blocking,  S14 
technic  for  blocking,  S4>1,  v^lS 
triangle  for  blocking,  801.  814 
Gauze,  as  cause  of  exciting  inflammation. 

83,> 
General  surgery,  local  anesthesia,  29 
Genitourinary  surgery,  procain   in,  239 
(T«>rmiciilal  solutions  •'^48 
applying.  .'»40 

to  mucous  membrane.  443 
Germicide  for  oral  surgery,  ^^^C^ 
(fland,    adn-nal,    and    its    syntlu'tic    MilMi 

tutes,  2r>3 
(tiasy  and  metal  >yringe,  2l*<» 
(«los!4<»pharyngea1  nrrvc.  7<>6 

blocking  the.  73.'> 
Gtaduate,  glass.  31<> 
Guiile  or  template,   intraosseous,  442 
(lum  tissue,  anatomy  and  hi!*toloj;y  of.  17** 

n 

Halle's  handpiece  with  burs  for  dental  en 

gine,  (>9S 
Harris     method     for     blocking     Gass<'riaii 

ganglion,   SOI 
Hart«'l     methiMl      for     blocking     Gasserian 

ganglion,   S02 
Hashersh,  as  an   anesthetic,  3 
Headband  and  retract«»rs  for  maxillari*  op 

era t ion.   723 
Heart  and  lungs,  eonsideratinn  of.  in  l.l<Mk 

anesthesia,  3.'>4 
Himatoma,  ]wisto|»er,'itive,  s48 
HeidinhMi's    <*\TwTiments    in    nen*-    bhick- 

ing,  197 


High  pressure  anesthesia,  007 
definition  of,  007 
failures  from,  071 
general   considerations,  007 
precautions     and     contraindications, 

071 
solution  for.  070 
technic  of  producing,  009 
syrinj^e,  dCtS^   i\i\9 
Histolo);ical   structure  of  dentin,  002 
Histohmy.  of  ^uni  tissue,  178 
of  mucous  nienibran(>,   170 
of  |H'rifleKt:tl  mentbrane,   17S 
of  periosteum,  \0 
History  <if  an(>sthesia,  I 

of  isolation  of  active  principle  of  supra- 
renal gland,  2f»4 
of  local  anesthesia,  22 
Holocain  hyilrorhlori<l.  as  local  anesthetic, 

Hypnotism.  2 

Hy|M»derniie,  individual.  ^08 

method  of  apply  loi-al  anesthesia,  ?A 
needles.  .'Inl 
solution.  1>M\ 

action  <»f,  on  bloo«l,  mu'<rle,  and  nerve 
tissues.  .'>.'>l 
syringe,  2>7 
*  tirst.  24 
hfddini;  of.  287 
Hy|H»tonic    solution,   .ir,;*, 

action  of,  on  bl<HM].  musch'  and  nerve 
tissues.   331 


I«!in>vnrra>y   f<.r  c«M-ajn.  22'^ 
Inip:irtfd   ImWit  thir«l   niol.ir.  .'77 
Iu.j.«ri:il  >yriii;;t'.  '2^1* 
liHisi\ f  f<»s>a.  »»11 
inTVr.    14.'» 

M<irkin<:  at  nuntal  f«»ranifii.  r.i«L' 

th«*       int«Tl:irini;       ^r       ti\  ♦■r):ij«piii2 

bnnirlir^.    t'.ls 

tn  iurlii.if  loWf-r  rii>pi.l  with  ctnlral 
:ind  lal.ral.  «'.1h 
liraiMlii>.  M<»ckiii::  tht-.  ♦'•11 

roiitniiiidiratinn*  f,.r  M-.'kiiJi:.  ♦<!•* 
tojH'gr.ij'liy   i.f  aiiatt-ntv,    •Ul 
inj«'ctiuii.    nridlf    t-niplovi-'l.    ♦'1'', 
]»n*cautioii>    in    Mi»<kinc.   *'!*' 
xilution   rrijuireil   for  bltM-kiuf:.  ^ir» 
striiclurfs    anesthiiizt'd    bv    !.!(»*  h ing. 

017 
tfclmic  *>f   injerlin;:.  '^l.". 
tinif     t'»     wait     f<.r     aiifslhrsia     ^^\trn 

bltK-king.  017 
toiMigraphy   of  anatomy.  r»92 
liicisnr,  i:piH-r  rt-ntral,  bl<tckinff  by  «.ubj»fr- 
idsti'.'il      infihrjiti<»n      or      l<Tniin:il 
nie-:lH»l,  -iv:.  4*Ci 
lateral.   bl«»<king   by   terminal   <tr   iiifij 
tratioii   ni(-tlif»d.  4v'i 
Hdications  for  b]<»ck  anej.tb«-*ia.  210 
f<»r   bl<K-king   mandibular   nerw-.   l»y    ex- 
tra oral   metho<l,  ri.';i 
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Indications — Cont  'd. 
for  blocking  the  second  division  of  the 
fifth  nerve  by  the  intraoral  route, 
394 
for  extraoral  infraorbital  injection,  498 
for  extraoral   method   for   blocking,  209 
for  extraoral  method  of  nerve  blocking 
the    mental    and    incisive    nerves, 
610 
for  intraoral  nerve  blocking,  207 
for  mental  injection,  005 
Inferior  dental   and   lingual  nerves,  block- 
ing separately,  570 
arterv  and   vein,  551 
nerve,   131,   140 

nerve   block,   anesthesia   secured,   572 
dento-Iingual  nerves,   blocking  by   intra- 
oral   method,  531 
palpebral,  100 
Inrtltration       anesthcHia,       Sehleich 's      (see 
Terminal    anesthesia),    670 
method   of  blocking: 

central,   lateral,   cuspid,   first   and   sec- 
ond  bii'uspid  teeth,  484 
anterior   suj)erior   dental    nerve,   479 
four   upper   incisor   teeth,  486 
tlie  middle   superior  dental  nerve,  430 
upper  central   incisor,  4S3 
upper   first  bicuspid,  430 
ujjjuT  first   molar,  434 
upper  second  l>icuspi(l,  435 
upj)er  six  anterior  teeth,  487 
two   central    incisors,  485 
p»'rii)heral  or  terminal  anesthesia,  (>43 
hiflauMMl      tissue,      SclUeich 's      method     (»f 

anesthetizing,  (>78 
Infraorbital  foramen,  location  (►f,  4()3 
injcrtion,    159 

jnuouut  of  sohition  for,  409 
rxtr;H»r:il,    indications    for,    498 
needle   employed,  491 
precautions,  497 
solution   for,  49') 
technic,  494 

time  to   wjtit  for  anesthesia,  497 
failuH's,  causes,  40(5 
needle    employed,    404 
precautions,  470 
structures  anesthetized,  474 
technic  of,  4r)4 

time  to  wait  for  anesthesia,  474 
nerve,  95 

and    its    terminal    branches,    extraoral 

method  of  blocking,  494 
exiting   through    infraorbital   foramen, 

114 
topography  of  anatomy,  459 
region,  blocking  the  interlacing  or  over- 
lapping branches,  475 
Injecting  solution,  author's  method  of  pre- 
paring, 344 
buccal   to  lower  second  and   third   mo- 
lars for  bl(»cking  branches  of  long 
buccal  nerve,  584 
consideration  of  vaso-constricting  agent 

in   preparation  of,  343 
detailed  technic  for  prei)aring,  342 


Injecting  solution — Cont  'd. 

effects  of,  in  pathologic  condition,  343 
method  of  preparing,  344 
precautions  regarding  tablets,  345 

taken  with  syringe  and  needle,  345 
temperature  of,  346 
Injection,  lateral  orbital,  372,  373 
nerve  blocking,  names  of,  366 
of  solution  at  infraorbital  foramen,  469 
for     blocking     inferior     dento-lingual 
nerves,  551 
for  tonsillectomy,  777 
in  intraosseous  anesthesia,  453 
through  guide  and  external  plate  into 
the  cancellous  process,  451 
relation  to,  in  block  anesthesia,  349 
Inner  nerve  loop,  118 

Instillation  method  of  applying  local  anes- 
thesia, 38 
Instruments      employed      in      intraosseous 

block  anesthesia,  441 
Insufflation  anesthesia,  38 

method  of  anesthesia,  uses  of,  637 

producing    anesthesia    of   anterior    su- 
perior  alveolar  nerve,   635 
Intermediate   nerve,  48 
Internal  masset^r,  174 

maxillary  artery,  anatomy  of,  159 
oblique  line  of  the  ascending  ramus,  lo- 
cation of,  500 
pterygoid   muscle,  anatomy,  174 
Intraarterial   anesthesia,   640 
Intranasal  maxillary  sinus  operation,  696 
route   for   entering   maxillary   sinus,  694 
Intraoral     method     of     blocking     inferior 
dento-lingual  nerves,  531 
of    blocking    second    division    of    fifth 

nerve,  advantages  of,  393 
<»f    blocking   the    second    or    maxillary 
division  of  the  fifth  cranial  nerve, 
380 
of  blocking  upper  jaw,  524 
of  nerve  blocking,  206 
Intraosseous  anesthesia,  advantages  of  au- 
thor's technic  for  producing,  457 
author's  method,  439 
injection  of  solution,  453 
precautions,  454 
time  to  wait  for,  455 
armamentarium,   325 
block  anesthesia,  instruments  emploved, 

441 
injections    blocking    the    right    and    left 
posterior    superior    dental    nerves 
by,  520 
l)locking  upper  six   anterior  teeth   by 

two,  492 
structures   anesthetized,  455 
method  of  blocking  middle  superior  den- 
tal nerve,  438 
upper  cuspid,  lateral  and  central  in- 
cisor, 489 
upper  six  anterior  teeth,  490 
template  (»r  guide,  325 
Intravenous   anesthesia,   637 
armamentarium,   638 
Bier's  syringe  for,  638 
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lodin  as  jjermicido  in  oral  cavity,  35^ 

rocoi)tacle,   323 
Irrijjation  of  wouikIh,  348 
Isclicniia,    local,   271 
Isotonic  solution,  332 

action  of,  on  I)1(M)»1,  niuscU',  and  norvo 
tissues,    3.'»l 


Jamison   mouth   ojmmut,   H()2 
Jaw,  surgical  opera t  ion  on.  72S 
Jeweler's   lamp   for   sterilizinjr    lotal   anos- 
thetic  vehirle,  320 


Kelene,  43 

Kiister's  maxillary   sinus   operation,  71.') 

L 

Lachrymal  nerve,  s.", 

Lancet   and   retractor,  intraosseous,  4-12 

Lancets,  301 

Landmarks   for  extraoral    maxillary    injcc 

tion,  3J).S 
Lnrvn^eal     nerve,    hlockinj;    the    suj)crior, 

73r> 
Lateral  orhitnl  injection,  372 

amount  of  stdution   injected,  374 
hraun  route,  372 
depth  of  needle,  374 
structures  anesthetized,  374 
time  to  wait  for  ani'sthcsia,  374 
Laughing   ^as,   9 
Law     rejjardinj;    administrati(»n     of     anes 

thetic,  11»0 
Lenticulj^r  jjanj^lion,  Xi\ 
Liclitwitz's  antrum  nei-dlc,  (>S4 
Linj^ual  and  dental  n<'rves.  infi'rior,  MocU- 
ini;    separately,    r)70 
arterv,    course,    H»7 
nerve,  123,  133 
anatomy  of,    1<)7 
block  anesthesiri  s<»cured,  .'»7.'> 
])lockinj^     interlncinji     or     overlapiiin;^ 

branches,  <>22 
branches,    injection   of   solutif>n,   r)2r> 
needle  em])loyed   for  blockinj^,  <>2i» 
precautions   in    injecting,  <>2S 
situated    to    the    lingual    of   the    four 
lower  incisor   teeth,   blockinji,   ('»23 
structures  anesthetized,  (J2X 
technic  of  block  in;;,  <i2.'{ 
time  to  wait  f(»r  anesthesia,  i)'2s 
topography  of  anatinny,  r>2.*» 
injection,    solution    refpiircMl,   (520 
lUM'dle  employed,  <)!!» 
precautions,    r»20 
technic  of  injection,  iWi) 
time  to  wait  for  anesthesia,  <)21 
supply   in    region   of  two   lower   bicus 

pid  teeth,  blocking,  019 
topography  of  anatomy,  019 
Lingula,  ruyj 

Lip,  lower,  technic  of  an<»sthetizing  by  cir- 
cular method,  204 


Local  obtundent  of  Jenkins,  254 
anesthesia,  39 

essentials  to  success  in  apj)lying,  34 
for  operation  (»n  the  head,  face,  jaws, 

and    neck,   200 
for    paracentesis,    753 
f(»r  surgical  operations  upon  the  lower 

jaw,   731 
history  of,  22 
in   abdominal  surgery,  240 
in  general  surgery,  29 
instillation  metho<l  of  applying,  38 
methods  of  producing,  39 
paralyzant  analgesics,  39 
anesthi'tic,  administration   of,  201 
agents,  comparative   action   of,  275 
development    of,   29 
direct  a|»plication,  37 
division   of,  39 
drugs,  combinations  and  uses,  217   (ftrr 

Anesthetics) 
field,  32S 

postoperative  pain  due  to  imj>roper  in- 
jection, S30 
spray  UM'thod  of  ai>plying,  37 
suprarenin      extract      in      combination 

with.  271 
tablets,  320 

and  solutions,  253 
vehich's,  experimental  tests,  .'i37 
distilled    water,  32S 
Ringer   solution,   329 
anesthetics,  action  of,  40 
armamentarium  for,  280 
comparative  toxic  action,  283 
hypodermic  method,  34 
metluMls  of  .npijlying.  34 
spraying   and    swabbing    metlKul,    .'»<> 
tiierajH'utic  value  of,   10 
Location   of  nervus  trigeminus.  Of) 
Lower    jaw,    local    anesthesia     for    surgic.nl 

operations  on,  7'M 
Lut*r   syringe*.   2S9 

M 
Magnesium   salts   as   loc.ul   anesthi'tic,   2.'U 
Malignant  tumors,  block  anesthesia  for  re- 
moval of,  752 
M.'indible,  size  of,  at  dilTerent   ages,  50*1 
Mandibular  division   of  nervus  trigeminus, 
70 
inject i(H),   '*()S 
extraoral.  525 

indic.'itions   for.  5'il 
l;indmarks.  r)2r> 
needles    employed,    525 
j>recautious,   529 
solution   rec|uire<|.  528 
structuH'S  .Miiesthetized,  530 
time  to  wait  for  anesthesia,  529 
technic,  525 
nerv(»,   12.'» 

blocking   the,   52.')    (xcr   Mandibular   in- 
jection) 
))locking   the    interlacing  and   overlap- 

])ing  branclH's,  530 
sujiply,  731 
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Massa<;inK   tissues   about   mental   foramen, 

601 
Masseter,  internal,  174 
muscle,  action,  171 
anatomy  of,  ]()1> 
insertion,  Kii) 
nerve  and  blood,  KJI) 
origin,    1(>1) 
Mastoid    operations,    block    anesthesia    for, 

753 
Matas*   method    of    blocking   second    divi- 
sion   of    the    fifth    nerve    by    the 
orbital  route,  412 
Maxillarv    arterv,    internal,    anatomy    of, 
159 
bone,  108 

cross  section  showing  guide  and  intra- 
osseous drill   in  position,    MS 
siijjerior,    block    anesth(»sia    for    resec- 
tion of,  728 
l)locking  the,  4!M) 

oste(dogv    (»f    the    {interior    surface    of 
the,'  4iy.\ 
division   of  nervus   trigeminus,   70 
injection,  ext moral,  landmarks   for,  .'J!»l> 
nH'thod,  .'»1M) 
neeilles  employed^  .'^^7 
jtrecautions,   4().'» 
s(dution,  402 

structures  nnesthetized   by,   l<)7 
technic  of,  'Mil 

time  to  wait   for  nnesthesia,    [0[ 
intraoral,   advantages  of,  .'lO.'l 
author's    method,   .SSO 
causes    of    failures    in,    .'isi» 
(•(Ultra in«licati(»ns    for,   ."1M» 
in<Hcatioiis   for,   .'l}>4 
needl(»    eniployecl,    ;j.S2 
prer.Miitioiis,   ."ISI) 
s(dution,  .'Js«) 

structures  anesthetize*!,  ."»1U 
technic   (»f,  .'i82 

time  to  wait  for  anesthesia,  !»}»•) 
orbital    route,  408 
Matas'  method,  412 
needli»    employed,    412 
orbital    route,    precautions,   414 
structures  nnestlietize<l,  414 
technic,  412 

time  to  wait   for  anesthesia,   IKJ 
nerve,  88 

sinus,  alveidar  operation,  71J> 
jinatomy   of   the.   liso 
anesthesia     for     intranasal     operation, 

(594 
bone     removal     in     C'anfield     op(»ration, 

7()s 
(\'ildw(dl-Luc    operation,   717 
('anfield  ]lalleng(»r    operaticni,    710 
<'anfi(dd  operation.  7(M> 
Dahmer's   method.  71'»,   714 
disease,  chronic  sup|)urat ion.  ()1H) 
di:it;n(»**is,  r»sr» 
eti(do'.'y   of,  (JSli 
pnlliati\e    treatment,   <)!»0 
l»ath(dogy  of.  tJSC) 


Maxillary  sinus: 

disi^ase — Cont'd, 
surgical  treatment,  692 
symjitoms  of,  682 
entering    through    antronasal    wall    by 

simple  resection,  699 
intranasal   operation,  694 
location  for  operation,  692 
muco])eri(>steal    membrane   of,  681 
needles,  684 
oV),jections  to  cuspid  fossa  route,  693 

to  nasal  route  operation,  693 
opening  of,  684,  688 
operating  through  middle  and  inferior 

meatus,   705 
operation,  anesthesia,   724 
author's   method,   723 
extranasal,  715 
extraoral,   blocking   f(»r,   695 
instruments.  697 
intranasal,  technic,  ()9() 
Raster's   method,   715 
postoperative    results    following    in- 
tranasal  route,  714 
postoperative  treatment,  726 
])reliminarv    pre]>aration    of    tissue, 

724 
te(»hnic,  724 
routes  of   entering  for   surgical   treat- 
ment, 692 
surgery  and   anesthesia  of  the,  680 
surgical   removal    of   p(>rtion   of   naso- 

antral  wall,  697 
transillumination    lamj),    705 
Vail's  operation,  702 
\Ia\()  surgical  scissors,  324 
Meckel's  cavity,  74 
ganglion,  104 
neuralgia,  825 
palliative  branches  of,  768 
technic   for  blocking,  773 
Medial  nerve  loop,   118 
Median   line,  unilateral  blocking  to,  618 
orbital  injection,  amount  of  solution  in- 
jected, 376 
blocking      of      posterior      ethmoidal 

nerve,  377 
for  blocking  anterior   and   posterior 
ethmoidal  nerves  CPeuckert 
route),  375 
structures   anesthetized,   376 
technic,  375 

time  to  wait  for  anesthetic,  377 
Medical  or  palliative  treatment  of  trigem- 
inal neuralgia,  792 
Medico-legal   aspect    of  administering  anes- 
thesia,  187 
Mental   and  incisive  nerves: 

blocking    at    mental    foramen,    indica- 
tions and  c(»ntraiiidicati(»ns  to,  605 
Idocking  by   extraoral   method,  606 
indications   for  extraoral  method  of 

blocking,  610 
needle     eni])loyed     for     Idocking     at 

mental   foramen.  596 
neiMlle  emi»loyed  for  blocking  by  ex- 
traoral method,  606 
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Mental  and  incisive  nerves — Cont'd. 

precautions   in   injecting   at   mental 

foramen,  601 
precautions    in    injecting   by   extra- 
oral  method,  609 
solution    required    for    blocking    by 

extraoral   method,   608 
solution  required  in  blocking  by  iji- 

jecting  at  mental  foramen,  600 
structures  anesthetized  by  blocking 

at  mental  foramen,  604 
technic  of  blocking  at  mental  fora- 
men, 596 
technic    of    blocking    by    extraoral 

method,  607 
time  to  wait  for  anesthesia,  610 
typography   of   anatomy,  606 
Mental  foramen,  injecting  solution  at,  602 
location  of,  592 
massaging  tissues  about,  601 
injection,    indications   and    contraindica- 
tions for,  605 
nerve,  142 

blocking   at   mental    foramen,    592 
blocking    interlacing    or    overlapping 

branches,  606 

typography  of,  592 

Messenteric  nerve,  125 

Meyers'  high  pressure  syringe,  668 

Middle  palatine  nerve,  116 

superior  dental   nerve,   various   methods 

of  blocking,  428 

Mikulicz's  antrum  trocar,  684 

Molar,   upper   first,    blocking  by   subperios-      I 

teal,      infiltration      or      terminal      | 

method,  434 

Morphin   and   scopolamin   as   preliminary  ' 

sedative,  363  i 

early  use  of,  as  anesthetic,  24  i 

for  p()stoi)erative  pain,  843  ' 

Morton  's  monument,  13  I 

Mouth  hygiene,  advance  in,  349  | 

local  anesthetic  for  minor  operations  in      . 

the  floor  of  the,  732  | 

openers,  862 

prop  combined  with  lam]),  302  I 

Mucous  membrane,  anatomv  and  histology      ! 

of,    176  '  I 

anesthetizing,  651  I 

in  block  anesthesia,   179  I 

of   tongue,  anatomv  and  histology  of,      I 

179  '  I 

preparation   of,  for  tonsillectomy,   772      i 

Muscle,  buccinator,  anatomy  of,  175  | 

external  pterygoid,  171 

internal  pterygoid,  174 

masseter,  169  , 

temporal,  anatomy  of,  171  I 

tissue,  effect  of  hypertonic  solution,  336      I 
trumpeter's,   175 
Mylocal,  as  local  anesthetic,  234 

N  I 

Names  of  nerve  blocking  injections,  366  ! 
Xarcotic  drugs  obtained  from  vegetables,  2  | 
Narcotile,  43  | 


Nasal  branch  of  nervus  trigeminus,  84,  98 
cavity,  nerve  supply,  132 
group  of  branches  from  sphenopalatine 

ganglion,  110 
septum,  operations  upon,  767 
Nasoantral  wall,  surgical  removal  of,   697 
Nasociliary  nerve,  84 
Nasopalatine  nerve,  112 
blocking,  512 
injection  of  solution,  514 

lingual  to  central  and  lateral  incisor 

teeth,  518 
needle  employed,  512 
precautions,  515 
structures  anesthetized,  515 
technic  of,  513 
topography  of  anatomy  of,  512 
Neck,  nerves  and  veins  of,  158 
Needle,    depth    of,    for    blocking     inferior 
dento-lingual  nerves,  550 
employed  for  blocking: 

dento-lingual  nerve,  537 
incisive  nerve,  613 
lingual  nerve  branches,  623 
mental  and  incisive  nerves  at   men- 
tal foramen,  596 
mental    and    incisive   nerves    by    ex- 
traoral method,  606 
middle  superior  dental  nerve,  431 
nasopalatine  nerve,  512 
posterior  superior  dental  nerve,  418 
employed  for  buccinator  nerve  injection, 
583 
for  infraorbital  injection,  464 
for     infraorbital     injection,     extraoral. 

494 
for  lingual  nerve  injection,  619 
for  subperiosteal  anesthesia,  658 
in  maxillary  injection,  intraoral,  382 
in    terminal    peripheral    or    infiltration 
method,  649 
for  alcoholic   injection,   800 
extension   hub,   326 
guard,  safety,  310 
hub,  attached  and  detachable,  307 
sharpening,  308 
sterilizing,  310 
tempered    gold,    304 
tonsillar  and  extension  hub,  771 
Needles,  301 

care  of,  296,  308 

employed  for  blocking  the  second  division 
of   the   fifth   nerve   by    the   orbital 
route,   412 
employed    for   extraoral    maxillary    injec- 

*tion,  397 
intraosseous,   442 
nickeloid,  305 
platino-iridium,  304 
platinum,  304 
steel,  305 
Nerve,  alveolar,  92,  140 

and  blood  supply  of  masseter  muscle,  169 
anterior  palatine,  113 
auriculo-temporal,  130 
blocking  (see  Block  anesthesia),  192 


SUBJECT   INDEX 


889 


Nerve : 

blocking — Coiit  M. 

anesthesia,  32 

deep,  203 

extraoral  method,  208 

for  oral  and  dental  surgery,  206 

for  removal  of  tumors,  204 

in  operations  on  the  head,  face,  jaws, 
and  neck,  200 

injections,  names  of,  366 

intraoral  method,  206 

contraindications    for,    207 
buccinator,  127 
chorda  tympani  nerve,  137 
compression  and  anemia,   41 
<lefined,  ;')2 
«legenerati(m,  r)3  , 
external   pteryj;oi(l,   127 
facial,   l.").') 
fifth  cranial,  62 
frontal,  79 
incisive,  143 
inferior  dental,  140 
infraorbital,  95 
intermediate,  48 
lachrymal,   83 
lingual,   123,    133 
mandibular,  90,  123 
maxillary,  70 
mental,  142 
mcHscnteric,  12.') 
ini<ldle  palatine,  116 
nasopalatine,  112 
ophthalmic,  68,  77 
regeneration,  54 
temporal,   127 
tissue,  normal,  337 

of  <'at,  after  injection  of  hypertonic  so- 
lution, 338,  :{39 
after  injection  of  hvpotonic  solution. 
338 
sphcnopalntin«\  91 
supply,  of  nasal  «'avity,  132 

«»f   neck,    ".")<) 

<if  tonsils,  76() 
supraorbitnl,   79 
supratro«'hlear,  82 
Vidian,  lo.*) 
zygomatic,  94 
Nerves   (mcc  special   niTve) 
aflTerent,  oO 
and   tracts,   .lO 
and  vessels  of  face,  16.") 

of  nose,  138 
cranial,  47 
of   palate,   120 

smaller,   possess  thin  sheath,   195 
Xervus  canalis,  pterygoi<lei,  106 
glossopharyngeus,   766 
mandibularis,    123 

typography  of  anatomy  of,  525 
trigeminus,  62 

anatomy  of,  73 

anterior   palatine   nerve,   113 

anterior  superior  nerv(»,  97 

auriculotemporal   nerve,    130 


Xervus  trigeminus — Cont  M. 

branches    forming    outer    or    external 
nerve  loop,  104 

branches  from  mandibular  nerve,  125 

ciliary   ganglion,   86 

dental  branch,  98 

frontal  nerve,  79 

frontal  ramus,  81 

function   of,  71 

Gasserian  ganglion,  in  relation  to,  74 

incisive  nerve,  143 

infraorbital  nerve,  95 

inner  or  medial  nerve  loop,  118 

internal    or    nasal    group    of    branches 
from  sphenopalatine  ganglion,  110 

introduction,   62 

lachrymal  nerve,  83 

lingual  nerve,  133 

location  of,  66 

mandibular  division,  70 

maxillary  division,  70 

Meckel's  cavity   in  relation   to,  74 

Meckel's  ganglion,  104 

mental  nerve,  142 

mid<lle  p?ljitine  nerve,  116 

nii<ldle  superior  alveolar  nerve,  96 

nasal  branch,  84,  98 

nasociliary,  84 

nns('palatine  nerve,  112 

rervup  mandibularis,  123 

nervus    maxillaris,    88 

o])hthalmic  division,  68,  77 

origin  of,  71 

outer    ntTv.*    loop    and    superior   dental 
jdexus,  102 

posterior   group   of   branches  from   the 
sphenopalatine  ganglion,   117 

posterior  palatine  nerve,  116 

posterior  sui)erior  alveolar  nerve,  92 

sphenopalatine  ganglion,   104 

sphf-nopalatine  nerves,  91 

superficial  origin,  73 

sui)raorbital  nerve,  79 

supratrochlear  nerve,  82 

synonyms,  62 

Vi«lian  nerve,  105 

zygomatic  nerve,  94 
Xervous  system,  classification  of,  46 
Xeuralgia,  local  anesthesia  for,  40 

of   the   trigeminus    {iter  Trigeminal    neu- 
ralgia, 785 

referred  pain,  785 
sphenopalatine  ganglion,  825 
Xeurectasis,  for  trigeminal  neuralgia,  794 
Neurectomy  an«l  neurectasis  for  trigeminal 

neuralgia,  794 
Xeurilemma,  53 

Xeurocain,  as  local  anesthetic,  234 
Neurone,  aflTerent,  50,  51 
d(>finiti(m  of,  49 
efferent,  50,  51 
Xickeloid  needles,  305 
Xissl  degeneration,  53 
Nitrous  oxi«l,  d(>monstration  of.  6 
Nitrous     oxid-oxygen     as     preliminary     to 
block  anesthesia,  363 
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Novo  dentaesthin,  as  local  anesthetic,  243 
Novocain,  action  and  value  of,  280 

and  adrenalin  combined,  action  of,  278 

as  local  anesthetic,  234 

compared  with  stovain,  277 
Novol   as  local   anesthetic,  234 
Nose,  nerves  and  vessels  of,  138 

surgery,  procain  for  anesthetizing  in,  238 
Nuclei  of  fifth  cranial  nerve,  79 

O 

Ohtundo  as  local  anesthetic,  243 
Occipital  nerve,  great,  blocking  the,  740 
small,  blocking  the,  739 
typography  of  anatomy  of,   739 
Offcrhaus*  calipers,  810 

method  of  locating  the  foramen  ovale,  807 
Operation,  conditions  of,  347 
Operations,    extent    of,    which    can    be    per- 
formed  following   maxillarv   injec- 
tion, 393 
Operative    dentistry,    intraoral    method    of 

nerve   blocking   indicated,   207 
Operative  technic,  asepsis  in,  347 

general  considerations,  347 
Ophthalmic  division  of  fifth  nerve,  77 

of  fifth  nerve,  blocking  the  branches  of, 

372 
of  nervus  trigeminus,  68 
ganglion,  86 

on  first  division  injection,  366 
Oral  surgery,  armamentarium,  286 
asepsis  in,  347 
in  presence  of  infection,  intraoral  nerve 

blocking  indicated,   207 
nerve  blocking  for,  206 
j)rocain  in,  239 
technical  requirements,  3.')0 
Orbit,  osteology  of,  408 
Orbital  injection,  lateral  {sec  Lateral  injec 
tion),  372 
median   (see  Median  injection).  375 
route  for  blocking  the  second  division  of 
the  fifth  nerve,  408 
Origin  of  nervus  trigeminus,  71 
Orthoform  (new),  as  local  anesthetic,  244 
for  relief  of  postoperative  pain,  839 
(old)  as  local  anesthetic,  243 
Osteology  of  anterior  surface  of  the  superior 
maxillary  bone,  463 
of  orbit,  408 

of  tuberosity  of  superior  maxillary  bone, 
417 
Otic  and  sphenopalatine   ganglion,   ll/) 
ganglion,    144,   146 
branches,  156 
Outer  nerve  loop  and  superior  dental  plexiis, 

102 
Oxyjien  in  anesthesia,  18 


Pain  in  antrum  infection,  689 

jujstoperative,  828  | 

caused     by     improperly     injected  solu-      I 

tion,   561                  *  I 


Palatine   block   injection,   antx»rior,    use    of, 
508 
branches  of  Meckel's  ganglion,  768 
foramen,    blocking   the   anterior    palatine 

nerve  anterior  to,  509. 
nerve,  anterior,  blocking,  501 

anterior    to    the    posterior,     palatine 

foramen,  509 
interlacing  or  overlapping   branches, 

507 
injection  of  solution,  506 
needle  employed  for  blocking,  504 
precautions   when    injecting,    506 
structures    anesthetized    in     blockinir. 

507 
technic  of  injection  for  blocking,  504 
topography  of  anatomy,  501 
Palliative  treatment  of  maxillary  sinus  «lis- 

ease,  690 
Paracentesis,  local  anesthesia  for,  753 
Paralyzant  analgesics,  39 
Pathogenic     bacteria     cause     of     maxillary 

sinus  disease,  687 
Pathology  of  maxillary  sinus  dis'^aso,  (iSty 
Patient,  consideration  of,  354,  359 
general  examination  of,  354 
information  to,  as  to  sensation  to  be  ex- 
pected, 360 
preparation  of,  354 
psychic  attitude,  354 
Peridental   anesthesia,   advantages,  661 

blocking  terminal   or  peripheral   nerves 

by,  659 
definition,  659 
disadvantages  of,  662 
technic,  660 
membrane,  anatomy  and  histolojiv  <»f,  17S 
Perineural  or  indirect  method  of  blnrk  aiies 

thesia,   195.  199 
Peripheral    anesthesia    (src    Terminal    anes- 
thesia), 645 
method  of  blocking  middle  sui)orior  dental 

nerve,  430 
nerves  of  face  and  head,  92 
terminal  or  infiltration  anesthesia,  643 
Periodontia,   intraoral   nerve   blocking   indi- 
cated, 207 
Periosteal  elevators,  297 
Periosteum,  anatomy  and  histolotry  of,  183 
Peuckert   route,   for  injection,   375 
Paryngeal  plexus,  767 
blocking  the,  774 
Plienol  as  local  anesthetic,  222 
Phvsiologic   action   and   uses   of  supra  renin, 
268 
saline  solution,  332 
Platino-iridium  needles,  304 
Platinum   needles,  304 

T*osition  of  patient  for  blocking  dento-lin- 
gual  nerves.  539 
during  nerve  blocking.  364 
for  intraosseous  injection,  472 
to  prevent  fainting,  860 
to  prevent  shock,  857 
Positions   of    syringe    for    blocking    the    in- 
ferior  dento-lingual   nerves,   543 
Posterior  palatine  nerve,  116 


SUBJECT   INDEX 


891 


Posterior    auperior    dental    nerve,    blocking 
the   (see  dental  nerve),  416 
topof^raphy  of  anatomy,  416 
Postoperative  eomplications,  828 
broken  needles,  844 
hematoma,  848 

pain,  anesthesia  and  subeutin  for,  840 
aspirin  for,  842 
bromides,  841 
bromiiral  for,  840 
eamjjhorated  validol,  841 
caused  bv  improperlv  injected  solution, 

r)61  ' 
caused     by    imi)roperly    injected    local 

anesthetic,  830 
chloral   hydrate  for,   841 
drujjs  administered  internally,  840 
from  compressinj;  and  traumatizing^  tis- 
sue*, SX\ 
from    trauma    and    severance   of   tissue, 

832 
morphin  for,  84.'{ 

orthoform,  new,  for  relief  from,  S'.\9 
prevention,  H'A7 
l>yramidon    for,   842 
treatment,  837 
tri^iMuin  for,  K42 
trioual  for  relii'f,  843 
vjili<h»l   for,   840 
results    followinjx    maxillary    sinus    opera- 
tions by  intranasal   route,  714 
treatment   of   maxillary  sinus,  726 
Precautions    in    maxillary    injection,    extra- 
oral,  403 
nec««ssary   un<ler  block  aiu'sthesia,   21.*) 
Preliminary  injection,  object  of  nuikinj;,  444 
Preoperative  environment,  3(51 
Preparation  of  tiehl   for  operation  and  sur- 
j^ical  technic  for  scalp  wounds,  737 
of    patient    for    alcohol    injection    for    tic 
doulouHMix,  709 
for  tonsillectomy,  769 
Pressure  anestlu'sia,  22 
contraindication,   668 
•lefinition,  662 
disadvantages,   671 
fa<*tors  concerning  all  forms  of,  664 
failnres  from,  671 
for  i)artially  exposed  pulp,  665 
high    (src    High    pressure    anesthesia), 

667 
precautions  an<l  ctmtraindications,  671 
time  to  wait  for,  669 
Prevention   of  svneope,  shock  and  collapse, 

8.")4 
Procain,  application  to  eye,  238 
as  local  anesthetic,  234 
caustic  alkalies,  23r> 
chemistry  t>f,   23.") 
compounds,  23.'> 

for  deep  injections  in  oral  nn«l  dental  sur- 
gery, 239 
f«)r  nose  surgery,  238 
for  throat  surg«*ry,  238 
in   genitouriiuiry   surgery,  239 
in  insufflation  anesthesia,  636 
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indications  for  using,  237 

introduction  of,  234 

local  use  of,  237 

origin   of,   234 

percentage  solutions  in  different  phases  of 

surgery,  240 
physical  properties,  235 
physiologic  action  of,  236 
poisoning,  treatment  of,  243 
solutions,  256 

suprarenin   Ringer   solution    for   blocking 
Gasserian    ganglion    for   operation, 
825 
suprarenin  Ringer  tablet,  258 
tablets,  256 
U^ta  for,  236 
therapeutic  action,  236 
toxicity  of,  241 
TVotoplasmic  processes,   663 
Psychic   condition    of   patient   as   factor   in 
block  anesthesia,  352 
shock  as  cause  of  syncope  and  collapse, 
853 
Pterygoid  muscle,  external,  anatomy,  171 

nerve,  external,  127 
Pterygomandibular  region,  558 
Pterygopalatine  fossa,  166 
branches  given  off,  95 
Pulj)  extirpation  and  filling  of  root  canals, 
672 
]>artiallv  exposed,  pressure  anesthesia  for, 
665 
Pyramidon   for   postoperative   pain,   842 


Quinin  an<l  urea  hvdrochlorid  as  local  anes- 
thetic, 245 
as   preventive   of   i)ostoperative   pain, 

837 
chemistry  of,  245 
external  application  of,  247 
percentages  of  solution  employed,  248 
physical  properties  of,  245 
physiologic  action.  2-15 
tampon  nu'thod.  248 
toxicity  of,  248 
uses,  245 
solution,  261 
tablets,  261 

R 

Hamus,  ascending,  location  of  the  internal 

oblique  line  of,  560 
Ranvier,  nodes  of,  52 
Record  syringe,  289,  290,  294 
R<'ferred  pain  in  neuralgias  of  the  trigemi- 
nus, 785 
Refrigerant  analgesics,  42 

sulphuric  ether  as,  42 
Regeneration  nerve,  54 
Regional  or  circular  anesthesia,  673 
Removal   of  cervical  lymphatic  glands,  756 
Removing  broken  needles,  485 
Research  workers,  21 

in  local  anesthesia,  26 
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Respiration,  artificial,  863 

Responsiinlity  in  use  of  anesthetics,   186 

Retroniolar  fossa,  locating  the,  541 

Rhinitis,  acute,  691 

Ringer  solution  as  vehicle  for  anesthetic,  329 

Root  canals,  filling  of,  672 


Safety  needle  guard,  310 
Sal  anestheticum   Schleichii,  as  local   anes- 
thetic, 249 
Scalp   and    forehead,   blocking   large   nerve 
branches  supplying  the,  739 
wounds,  preparation  of  field  for  operation, 
and  surgical  technic,  737 
technic  of  injecting  anesthetic,  737 
Schaefor  method  of  respiration,  863 
Schleich's  infiltration  anesthesia,  676 
disadvantages,  678 
solutions  for,  676 
Scissors,  Mayo,  324 
Secondary  dentin,  formation  of,  664 
Second  division   of  the  fifth   nerve,   advan- 
tages of  blocking  by  intraoral  meth- 
od, 393 
of  the  fifth  nerve,  blocking  by  orbital 

route,  408 
of  the  fifth  nerve  (see  Maxillary  injec- 
tion) 
Secretions   from   wound   as  cause  of  after- 
pain,  835 
Sedative,  preliminary,  value  of,  362 
Semilunar  ganglion,  74 
Sensitiveness  of  various  structures,  361 
Sensory  areas  of  the  head,  94 

fibers  of  the  trigeminal  nerve,  411 
Sharpey's  fibers,  178 
Shock,  850 

ac<'omi>anied    by    unconsciousness,    treat- 
ment of,*  860 
and    collapse,    Fuprarenin    in    combating, 

270 
causcil    bv    administration    of    anesthetic, 

853 
methods  to  avoid,  854 
])osition  of  jmtient  to  prevent,  857 
slow    injection    of    solution    to    prevent 
shock,  858 
Sigmoid  notch,  locating  the,  526 
Sinecain  as  local  anesthetic,  249 
Skin    grafting,   block  anesthesia    for,   750 
preparation   of,    for   reception    of    needle. 
358 
Skull  measurement,  809 
Sluder-Blair  method  of  blocking  the  spheno- 
palatine ganglion,  827 
Small  localized  tumors,  block  anesthesia  for 

removal  of,  751 
Smith-Xeil  technic  for  locating  the  foramen 
ovale,  810 
technic   for  blocking   Gasserian   ganglioi. 
814 
Solution   for  anesthetizing   maxillary   sinus, 
694 
for  anesthetizing  mucous  membrane,  651 
for  blocking,  for  tonsillectomy,  777 
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for  high  pressure  anesthesia,    670 

for  injection  in  trigeminal  neuralgia,  797 

for  injection  in  mental  and  incisive  nervt^ 

by  extraoral  method,  608 
for  Schleich^s  infiltration  anesthesia,  676 
hypotonic,  333 

injected  for  blocking  the  posterior  super- 
ior dental  nerve,  422 
in  infraorbital  extraoral   injection,   496 
injecting,  detailed  technic   for  preparing, 

342 
injecting:    of,    for    blocking    mental    and 
incisive  nerves  at  mental  foramen, 
600 
for  blocking  the  nasopalatine  nerve,  514 
in  blocking  anterior  palatine  nerve,  506 
in  blocking  incisive  nerve,  615 
in    blocking    second    division    of    fifth 
cranial  nerve,  extraoral  method.  402 
for  maxillary  injection  by  orbital   route, 

414 
isotonic,  332 
local  anesthetic.  253 
physiologic  saline,  332 
quantities  reouired.  table,  523 
quantity  required  to  block  branches  of  the 
outer  nerve  loon  for  anesthetizing 
upper  teeth,  522 
required    for    blocking    buccinator    nen-e, 
586 
for  blocking  for  thyroidectomy,  763 
for     blocking      inferior      dento-lingual 

ner\'es,  554 
for  extraoral  mandibular  injection,  52*^ 
for  lingual  nerve  injection,  620 
Ringer,  329 
Specimen  iar  for  sterilizing  armanient.'irium. 

299 
Sphenoid  bone,  90,  96 
Sphenomaxillary  fissure,   409 

fossa,  anatomy  of,  166 
Sphenopalatine   ganglion,   104 
blocking  the,  826 
neuralgia,  825 

posterior  group  of  branches  from,  117 
Sluder-Blair  method,   827 
•technic  for  blocking,    773 
nerve,  91 
Spies*  antrum  punch.  700 
Spinal  analgesia,  640 

anesthesia,  26 
Spraying    method    of    applying    local    anes 

thetic,  37 
Spraying  and  swabbing  metho<l  of  applying 

local  anesthetic,  36 
Stand   for  retaininjr  dissolving   cups.   320 
Stenson^s     duct,     blocking     the     buccinator 
nerve     posterior    and     inferior     to 
opening  of,  585 
locating,  586 
Steel  needles,  305 

disadvantages  of,  306 
Sterilizing  a  needle,  310 
jar,  300,  318 
solution,  321 
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Still,   311 
author's,  314 
Femel,  312 
Silverman,  313 
Stimulants  in  shock,  867 
Stone  of  ^lemphis,  22 
Stovain,  action  of,  250 
as  local  anesthetic,  250 
chemistry  of,  250 
compared  with  cocain,  275 
dosage,  251 

])hj'sic.al  properties,  250 
uses  of,  250 
Structures  anesthetized : 

by  blocking  incisive  nerve  branches,  617, 

626 
by  blocking  inferior  dental  and  lingual 

nerves  separately,  572 
by  buccinator  nerve  injection,  589 
by  extraoral  mandibular  inje^-tion,  530 
by  infraorbital  injection,  474 
by  infraorbital  injection,  extraoral,  498 
by  injecting  mental  and  incisive  nerves 

by  extraoral  method,  610 
by  injecti(»n  of  pharyng«»al  and  tonsillar 

])lexuHes,  778 
by   intraosseous   iiije<'tion,   455 
by  lingual  nerve  injection,  622 
bv  niaxillarv  injection,  bv  orbital  route. 

*      414        ■       ' 
by   nasopalatine  nerve  blocking,  515 
in  blocking  Jinterior  ]>a1atine  nerve,  507 
in  blocking  mental  and  incisive  nerves, 

at   mental  foranuMi,  604 
in    blocking    f)osterior    superior    dental 

nerve,  425 
in  blocking  upi)er  first  bicuspid,  438 
Subcutin,  as  local  anesthetic,  251 

for  relief  of  postoperative  pain,  839 
SubmaxiUary  ganglion,    143 

region,  153 
SubnuK'ous  method  of  producing  anesthesia, 

653 
Siibperiosti'al   aiu'sthesia,  654 
advantages,  655 
disadvantages,  t)ru} 
for  blo<'kin«i  a  single  tooth,  656 
for  bh)cking  individual  teeth,  657 
needh'  emph»yed    for,  65H 
technic  of  ])ro(bu'in;:,  65r) 
tinu'  to  wait  for  anesthesia,  659 
method  of  blocking  anterior  superior  d«*n- 
tal  nerve,  479 
of  blocking  the  four  up])er  incisors  bv, 

486 
of  blocking  the  upper  first  molar,  434 
of   bhx'king   the    upi>er   central    incisor. 

483 
of  blocking  th<»  upper  six  anterior  teeth. 

487 
of   blocking    the   ujiper   two  central   in 
I'isors,  485 
Sulphuric  etluT  as  an  anesthetic,  3 

as  refrigerant  analgesic,  42 
Superior  labial  nerve  branches,  100 

maxillary     or     second     divisi«»n     of     fifth 
cranial  nerve,  380 
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or  second  division  of  fifth  cranial  nerve, 
injection,   366 
Supraorbital     and     supratrochlear     nerves, 
blocking  the,  745 
nerve,  79 

blocking  the,  743 
Suprarenal  extract  in  block  anesthesia,  270 
extract   in   combination   with   local   anes- 
thetic, 271 
gland,  active  principle  of,  264 
anatomy  of,  263 
Suprarenin,  dosage  and  mode  of  application, 
272 
in  collapse  and  shock,  269,  270 
physiologic  action  and  uses,  268 
solution,   author's   method    of   preparing, 
273 
prepared  from  tablets,  273 
synthetic,  266 
toxicity  of,  271 
Sui)ratrochlear     and     supraorbital     nerves, 
blocking  the,  745 
nerve,  82 

nerves,  blocking,  744 
Surgery    and    anesthesia    of    the    maxillary 
sinuses,   680 
of  the  antrum  by  operating  through  the 
middle  and  inferior  meatus,  705 
Surgical  burs,  701 
chisels,  295 

operations  on  lower  jaw  and  tongue,  728 
removal   of    portion    of    nasocentral   wall, 

697 
shock,  851 

technic  for  scalp  wounds,  737 
treatment  of  maxillary  sinus  disease,  692 
Swabbing   nietho<l    of   applying   local   anes- 
thetic, 36 
Svlve.ster   respiration,  865 
Sympathetic  nerv(uis  system,  46 

pain  neuralgia,  etiology  and  i)athology  of, 
788 
Symptoms   arising   during   or   following   in- 
ject itm,   364 
of  maxillary  sinus  disease,  682 
Sync()])e,  850 

ami  shock  caus<'d  bv  surgical  procedures, 
851 
Synthetic  suprarenin,  266 
Svringe,  all-glass,  288 
'all-metal,  288 

and  extension  hub,  position  of,  while  in- 
jecting    the     sphenopalatine     gan- 
glion, 775 
and   needle   precautions  taken   with,  345 
combined  glass  and  metal,  290 
high  pressure,  291 
hypodermic.  24,  287 
metal  and  glass-Tag  Record,  294 
positions    of.    for    blocking    the    inferior 

«lento-lingual    nerves,   543 
positions    of,    for    blocking   the    posterior 

superior  dental   nerve,   423 
sterilizing,  298 
Syringes,  can»  of,  296 

reijuired  for  efficient  work,  295 
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Tochnic  of  blocking  auriculotemporal  nerve, 
742 
for  thyroidectomy,   761 
Gasseriau  ganglion,  801,  818 
great  occipital  nerve,  741 
interlacing  branches  in  infraorbital  re- 
gion, 476 
nerve  supply  to  the  frontal  sinus,  746 
posterior  superior  dental   nerve,  419 
small  occipital  nerve,  740 
the  sphenopalatine  ganglion,   773 
the  supraorbital  nerve,   743 
of  buccinator  nerve  injection,  583 
of  extraoral   infraorbital  injection,  494 

maxillary  injection,  399 
of  infraorbital  injection,  464 
of    injecting    dento-lingual    nerves,    left 
side,  5o3 
dento-lingual   nerves,   right  side,  538 
for    blocking    anterior    palatine    nerve, 
504 
anterior  superior  dental  nerve,  479 
for  tonsillectomy,   771 
middle  superior  dental  nerve,  431 
nasopalatine  nerve,  513 
the  zone  occupied  by  the  upper  first 
and    second     bicuspids     and     first 
molar  teeth,  442 
incisive  nerve,  612 
lingual  nerve,  619 
lingual  nerve  branches,  623 
mental   and    incisive    nerves   at    mental 

foramen,  596 
mental  and  incisive  nerves  by  extraoral 

method,  607 
supratrochlear  nerves,  744 
o'f  injection  in  terminal,  peripheral,  or  in- 
filtration anesthesia,  648 
of   intranasal   maxillary   sinus    operation, 

696 
of  mandibular  injection,  extraoral,  525 
of   maxillary  injection,  intraoral,   382 
of   maxillary  injection,  orbital,   412 
of  peridental  anesthesia,  660 
of  terminal,  peripheral  or  infiltration  an- 
esthesia, 647 
of    producing    high    pressure    anesthesia, 

669 
of  i)roducing  sub])eriosteaI  anesthesia,  656 
rec|uirenients  in   oral  surgery,  350 
Temperature  of  injecting  solution,  346 
Tempered  gold  needle,  304 
Template,    intraosseous,    325 
Teni]>le  muscle,  171 
Temporal  muscle,  anatomy  of,  171 

nerve,  dee]),   127 
Terminal    method    of   l»locking   anterior   su- 
T)erior  dental  nerve,  479 
of  bhx'king  central,  lateral,  cuspid,  first 

and  second  bicuspid  teeth,  484 
of   blocking   four   upper   incisor   teeth, 
•      486 
of     blocking     middle     superior     dental 

nerve,  430 
of  blocking  upper  central  incisor,  483 
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of  blocking  upper  first  bicuspid,  436 
of  blocking  upper  first  molar,  434 
of  blocking  upper  second  bicuspid,  435 
of   blocking   upper   six    anterior    teeth. 

487 
of  blocking  upper  two  central  incisors, 
485 
peripheral   or   infiltration   anesthesia: 
clinical  application,  647 
contraindications  for,  within  oral  cav 

ity,   653 
needle  employed,  649 
rapidity  of,  653 
technic,  647 

technic    of    injection,    648 
time  to  wait  for,  650 
Test  tubes,  317 

Therapeutic  value  of  local  anesthetics,  40 
Third  division  of  fifth  cranial   nerve  injec 
tion,  368 
molar,   lower,  relation   to   inferior   dental 
nerve,  578 
Thoracico-lumbar  sympathetic,  function   of, 

47 
Throat    surgery,   procain    for   anesthetizing 

in,  238 
Thyroidectomy,   block   anesthesia    for,    758 
solution  required  for  blocking,  763 
technic  for  blocking  for,  761 
Tic  douloureux,  788 

alcoholic  injections  in  treatment,   796 
block  anesthesia  in  treatment  of,  794 
diagnosis,  791 

important  block  injections,  825 
pain,  790 
symptoms,  789 
Tilley's  antrum  burs,  699 
Time  to  wait  for  anesthesia,  196 
Tissue  injury,  postoperative  pain  fn>m,  832 
Tomes'  fibers,  663 
Tongue,  base  of,  blocking,  735 

block  anesthesia  for  operations  upon  the. 

734 
forceps,  863 

surgical  operations  on,  728 
Tonsil,  bloo«l  supply  of,  766 
nerve  supjily  of,  766 
tojjography  of  anatomy  of,    767 
Tonsillar  extension  hub  for  deep   inject io:j«< 
for  tonsillectomy,  326 
needles  and  extension  hub,  771 
plexus,  768 

blocking  the,  774 
Tonsillectomy,  769 

block  anesthesia  for,  767,  770 
precautions   in   blocking   for,    779 
preliminary    treatment    prior    to    making 

deep  block  injection,   772 
preparation  of  mucous  membrane.   772 
of  patient  for,  769 
Topography   of  anatomy   of  anterior   pala- 
tine nerve,  501 
of  auriculotemporal  nen-e,  742 
of  buccinator  nerve,  581 
of  cervical  nerve  supply,  756 
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of  frontal  nerve,  743 

(►f  threat  occipital  nerve,  740 

of  incisive  nerve,  611 

of  inferior  dento-lingual  nerves,  531 

of  Irnj^ual  nerve,  G19 

of  mandibular  nerve,  52iJ 

of  mental  and  incisive  nerves,  592,  OOfl 

of  nasoj)alatine  nerve,  HI 2 

of  p{»sterior  superior  dental  nerve,  41() 

of  small  occipital  nerve,  739 

of  supraorbital  nerve,  743 

of  supratrochlear  nerves,  744 

of  tonsil,  767 
Tourniquet,  41 
Toxic  action  of  chloroform,  19 

of    local    anesthetics,   comparative,    283 
Toxicity  of  cocain,  227,  281 
of  local  anesthetics,   282 
of  procain,  211 

of  (piinin  and  urea  hydrochloride,  248 
of  supran'uin,  271 
Tracts  Jind  nerves,  oO 
Transilluminatin^  lamp,   705 
Trauma,  posto])crative  i)ain  from,  832 
Tray  for  tablets,  ne<'dlcs.  etc.,  323 
Treatment  of  faint ness,  858 

of  mild  sync(>p(»,  shock,  and  colla])se,  8()0 
Triani^le    for    blocking    (Jasserian    ganglion, 

sol,  814 
Trigemin  for  postoperative  pain,  842 
Trii^eminal   nerve,   62 

sensory  filx'rs  of,  411 
neural;; ia,  alc(diolic.  injection   for,  796 

classification.  787 

difFerential  diagnosis,  791 

indi<*ations      for      blocking      (lasserian 
ganglion.  HOO 

iiHMlii'al    and     i>alliative    treatment    of. 
792 

neuri'ctomy  and   neurectasis,  794 

vohitions  for  blocking  in,  797 

sym]domatic  pain,  788 

symptoms  of,  7*^8 

\\r  dimhmreiix,  7HS 
Trigeminus,  neural;;ia   <»f  the,  785 


Trional  for  postoperative  pain,  843 

Trocars,  antrum,  684 

Tropococain,  action  and  value  of,  280 

as  local  anesthetic,  251 
Trumpeter's  muscle,  175 
Tumors,  anesthetizing  for  removal  of,  648 
.  block  anesthesia  for  removal  of,  751 

nerve  blocking  for  removal  of,  204 
Turbinate    resection,    blocking    nerves    for, 
784 

U 

T'^nilateral  blocking  to  median  line,  618 
T^ses  of  suprarenin,  268 


Vail's  operation  for  entering  the  maxillary 
sinus,  702 

saws  for  entering  maxillary  sinus,  703 
Validol  for  ])ostoperative  i)ain,  840 
Vaso-constricting  action  of  8Ui)rarenin,  269 
Vegetal des,  narcotics  obtained  from,  2 
Vehicles  for  anesthetics,  329 

for    local    anesthetics     (see    Local    anes- 
thesia vehicles) 
Vidian   nerve,  105 

W 

Warner's  antrum  punch,  699 
Waite's  local  anesthetic,  252 
Walleriau    degeneration,   53 
Water  as  local  anesthetic,   252 

still,  311 
Wax   anatcmiic   sj)ecimen,   156 
WVIhelmenski*s   antrum  trocar,   697 
Well's  trocar  cannula   rasp,  700 
Wilson's  loral   anesthetic,  252 
Wooden  applicators,  323 

wedge,    for    opening   patient 's    mouth    in 
case  of  syncope,  861 


Zygomatic   nerve,   94 


